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MENTERI PERTANIAN DAN SHARIKAT KERJASAMA, YANG BERHORMAT

TUAN HAJT MOHD.GHAZALI BIN HAJT JAWI, MEMBUKA PERSIDANGAN

IT AHLI2 SAINS TANAH MALAYSTA PADA PUKUL 10.00 PAGI HARI

SABTU 12HB. FEBRUARI, 1966 DI-DEWAN MESHUARAT JABATAN
PERTANTAN, KUALA LUMPUR

Dato! Setia Usaha Tetap,
Ketua2 Bahagian dalam Kementerian Pertanian dan Sharikat Kerjasama,
Tuan2,

Saya berasa bertuah kerana dapat bersama2 tuan2 pagi hari
ini, dan beruchap serta meresmikan Persidangan kedua bagli Ahli Sains
Tanah Malaysia. Benarkan-lah saya kesempatan mengalu2kan peserta2
dari negeri2 Ssbah dan Sarawak khas-nya ka-Tanah Besar Malaysia,
sambil mengharap bahawa kedatangan mereka?2 ini bukan sahaja memberi
sumbangan dalam persidangan ini, tetapi juga sabagai satu peluang
melihat dari dekat akan ranchangan luar bandar yang kedua, yang
telah selesal akhir tahun sudah.

Saya di-beritahu bahawa Persidangan pertama Ahli2 Sains
Tanah Malaysia telah di-adakan di-Sabah pada bulan Februari, 1964.
Walatipun harus beberapa kesulitan yang telah di~hadapi pada waktu
itu, saya anggap persidangan pertama itu mendapat kejayaan bukan
sahaja bagi mengumpulkan Ahli2 Sains Tanah bersama?, tetapl tentu-
lah juga dapat meletakkan beberapa asas dan prinsip2 yang berkenaan
dengan Sains Tanah, satu? bidang sains yang semakin bertambah
penting-nya di-negeri2 panas, saperti Malaysia yang menghadapi
renchana? pengembangan pertanian. Saya vakin bahawa kejayaan2 dari
Persidangan Pertama itu telah menguatkan keazaman bagi mengadakan
persidangan ini. Saya juga yakin bahawa kejayéan pertama dahulu
itu telah menggalakkan perkembangan bidang sains ini, sabagal yang
dapat di-saksikan dari perkara? yang akan di-binchangkan dalam
persidangan kedua ini.

Saya mengambil kesempatan menguchap tahniah kapada seluroch
pegawai yang mengasas persidangan ini yang telah mendapat sambatan
vang baik dari beberapa pehak.

Persidangan tuan2 yang di-jadualkan memakan masa selama 16
hari itu, termasok-lah lawatan2 kapada beberapa tempat di-Tanah Melayu
ini, selain dari pertukaran? fikiran dan pendapat2 dari beberapa
laporan yang akan di-bentangkan, Saya berharap bahawa lawatan2
keluar akan memberi peluang kapada peserta2 dari Malaysis Timer
memerhati ka-kawasan2 luar bandar Tanah Melayu.

wleh kerana persidangan ini di-adakan di-Tanash Melayw, maka
dapat-lah sa-jumlah besar pegawal2 tempatan mengambil bahagian.
Peserta2 tempatan bukan-lah hendak-nya dari Ahli2 Sains Tanah sahaja,
tetapi juga dari lain2 bidang sains dalam Jabatan Pertanian. Saya
harap pegawai2 agronomi serta ahli2 kaji-tumbohan akan turut berserta,
dalam persidangan ini, kalau pun bukan sabagai peserta active tetapi
sabagal pemerhati2. Dan lagi persidangan kali ini tentu-lah memberi
peluang bagi lebeh banyak peserta dari Universiti dan Kolej Pertanian
serta badan2 penyelidekan saperti Pusat Penyelidekan Getah (RRIM).
Dengan kehadziran sa=jumlah besar ahli2 sains tanah yang mempunyai
pengetahuan dan kemahiran dalam tanah dan keadaan2 tanah, saya
yakin persidangan kedua ini akan mendapat kejayaan yang lebeh besar.

Pada hemat saya, tanah hendak-nya jangan-lah memjadi per-
sealan ahli? sains tanah semata2, tetapi sa-balek-nya ia-lah perscalan
semua - termasok-lah ahli2 sains, pendidekan, ekenomi, meshuarat
kerajaan, peranchang, pertanian dan seterus-nya peladang2. Pendapat
saya ini berasas kapada wujud-nya tanah sabagal kekayaan negara yang
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kita semuma =Sabagal warga negara mempesakail. Pada ka-biasaan-nya,
kita tak s e car bahawa tanah itu satu benda hidup sebab ia mempunyai
asal Ban b exubah. Tansh juga oleh sebab keddaan2 vang tertentu boleh
menjadi "m=a E£i" dan binasa, OSabagal benda hidup, penting-lah tanah di-
pelihara A=ax di-~beri "mgkan" supaya kekal kesuboran-nya. Saya harap
kita semuma =kan berikhtiar memelihara tanah yang kita pusakai itu.
Oleh itu = =73 berkata tanah ia-lah persoalan semua warga negara,

dan ada-la¥ satu kekayaan kita ini. Bagi mengenali tanah kita, kita
di-Tanah Me 1 ayu, telah menitek beratkan scalan pemereksaan tanah atau
soil surve> - BRanchangan ini telah di-perbesarkan dalam masa 5 tahun
yang lepas  an akan di-kuatkan juga dalam Ranchangan 5 tahun Pertama
ini. Ranc¥a=angan ini ia-lah'asas atau permulaan bagi ranchangan2
kemajuan pe x~tanian di-masa hadapan. Di-mana2 juga di-dunia ini,
di-mana raxrychangan pertanian di-jalankan atau pun di-mulakan, maka
sumbangan =2311i2 sgaine tanah untok memereksa tanah ada-lah di-hargai
sekali. B e sritu juga kita di-Malaysia, bagi ranchangan? saperti

yang di-jal =ankan oleh Lembaga Kemajuan Tanah Persekutuan, maka
permulaan—3257a ada-lah penvertaan ahli2“sains tanah sebelum kerja2
membuka tarya=h di-mulakan, Kejayaan ranchangan kemajuan tanash kita
ada~lah bex==3sas dari kebijaksanaan pemilehan kawasan? yang bergantong
kapada kea <= an?2 tanah.

A 3 setengah? pehak di-negeri ini yang hingga masa ini

~ pun belonm 1 =ygi sedar betapa penting-nya sains tanah, terutama sekali

pemereksamxy  tanah (soil survey). Pchak2 ini kerap kali-nya mendesak
Supaya kawzm =3an2 yang belom di-buka itu hendak-lah lekas di-buka

untok pert = aian dan jangan-lah di-biarkan dalam keadaan hutan. Begitu
Juga ada P e Icah? yang menuntut bahawa tanah? sa-patut-nya di-keluarkan
dengan talkc y5gvah di-adakan soil ‘survey dahulu. Saya fikir sangat-lah
penting ba.gz 3 kita mempertahankan berjaya-nya tuntutan2 tadi kerana
membenark=zy  tuntutan? itu berarti menjemput benchsha besar.

W 2271 supun begitu, saya puas hati kerana sa-bahagian besar dari
ra'ayat?2 k3 -, terutama sekali yang bertanggong jawab dalam bidang
perkenbanz = 3 pertanian sangat-lah sedar betapa penting-nya soil
survey seDe 3 un satu kewasan huban itu di-buka untok pertanian.
Pendek-ny=  y5ehak ini tidak hendak membuat apa? kechuali sa-telah
mendapat S Y3y~,t kenyatasn atas keadaan tanah (Soil Suitability C
Certificat & ) | Sedang soil Survev ini telah mendapat perhatian,
namun bidary o gaim ini tersangat muda di-negara kita ini. Jadi
perkhidmatt = 4 saperti ini hanya-lah Hismdakan oleh Kerajaan semata2
dan barans & 4.pa berkehendakkan perkhidmatan ini maka mustahak-lah
ia mendaPA s § _nys dari jabatan yang tertentu.

S = g tidak-lah menghalang bahawa soil survey harus di-
jalankan o3 o) sharikar2, tetapi Tada permulaan-nya saperti di-negara
kita, wakbaq " ip; penting-lah kerja ini di-jalankan oleh jabatan®
Kerajoan, lceiana pada masa ini kita sedang menyediakan ranchangan2
kemajuan &lcoyyong vang berdasarkan pertanian. Ranchangan ini hanya
dapat di-=2¢3 4 )an dengan ada~nya pengetahuan2 mengenai tanah di-
meraba2 tSrny .t qi-negeri 4ni. Maka apabila segala pengetahuan2 itu

di—perdapati baru~lah shor2 tertentu di-perbuat bagi kemajuan di-
masa hadad = 5 , ' Y

besarkan C?'}"1-*5:0.«9.11{;3.11 Sains Tanah dari Jabatan Pertanian sedang di-per-

oran ;hifL | gya sukachita bahawa pada waktu ini telah ada beberapa

orapg 2012 gaing tanah tempatan, Ada-lah menjadi dasar Kementerian

banyak bi* S 2~besarkan lagi chawangan ini, dengan mengadakan beberapa
: s A sva untok pelajar? tempatan. Saya harap dalam masa

beb
lenghan: = 1un lagi chavangan ini skan mempunyal pegawai2 vang
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Walau pun Chawangan Sains Tanah ini muda, saya berani
berkata bahawa ia telsh matang dan telah pun mendapat beberapa banyak
ke jayaan. Misal-nya di-Pshang kawasan Jengka seluas 200,000 ekar
telah di-pereksa oleh Chawangan Sains Tanah kita. Biar-lah pun
survey ini sechara "kasar" tetapi walau pun begini, ada-lah sangat
berguna, kerana dari survey ini dapat-lah di-adakan satu.peta tanah
bagi kawasan tersebut sabagai permulaan bagi memajukan-nya. Saya
faham, hingga akhir tahun 1965, sa-banyak 76 peratus kawasan di-
Tanah Melayu telah siap di-pereksa. Kapada seluroh ahli2 sains
tanah yang telah bekerja sechara senyap saya mengambil peluang ini
menguchap tahniagh dan terima kaseh atas kerja yang telah di-jalankan.
Saya tak shak lagl bahawa kejayaan yang sama banding-nya telah juga
di-dapati diﬂSabah dan diFSarawak

Tuan2,

Saya sedar bzhawa soil survey hanya-lah permulaan, tetapi
sains tanah tidak-lah berarti soil survey semata2. Selepas soil
survey di-jalankan dan selepas tanah di-buka untok pertanian, maka
penyelidekan mustahsk-lah di-jalankan bagi mendapatkan chara2
bagaimana dapat di-kekalkan tanah dalam keadaan yang baik. Sava
harap ikhtiar ini tidak-lsh hendak-nya di-abailkan, kerana apabila
kita berhenti memelihara tanah, maka tanah juga tidak berbakti
kapada kita lagi. Oleh itu perkara ini mustahak-lah di selenggarakan
kira-nya kita berkehendakkan mengekalkan atau menambah pengeluaran
hasil pertanian.

Tuan,

Malaysia pada 'am-nya dan Tanah Melayu khas-nya ada-lah
negeri yang kekurangan makanan. Sabagai sa-orang yang bukan pakar,
penghasilan makanan dapat di-perbanyakkan dengan membuka tanah baru.
Tetapi hendak-lah kita ingat bahawa tanah baru yang dapat di-buka
ada-lah terhad, dan selain dari ini belanja membuka tansh baru itu
tersangat tinggi. Jadi kits juga terpaksa mengikut negera2 lain
delam ikhtiar menambah penghasilan pertanian dengan jalan
memperbaiki tanah. Saya harap pengeluaran dari tanah dengan
menggunakan sains tanah di-beri pertimbangan oleh persidangan tuan2.

Ada beberapa aspek tanah yang patut di-selenggarakan apabila
kita mempunyai pegawai yang berkelayakkan. Aspek2 microbielogy dan
clay mineralegy dan sebagai-nya yang penting dalam sains tanah, saya
perchaya belom di-selenggarakan. Saya harap aspek? ini tidak di-
keluarkan dari ranchangan penyelidekan yang bakal di-jalankan dari
sekarang.

Tuan2 hanya mempunyai sadikit masa sahaja pagi ini sebelum
bertolak ka-Keta Bharu untok memulakan lawatan tuan2. Saya tidak-lah
hendak mengambil masa tuan yang berharga itu, tetapi sebelum tuan2
berpisah dari sini, saya ingin mengakhiri dengan do'a agar
persidangan kedua Sains Tanah Malaysia ini berjaya. Saya juga
berdo'a mudah2an Persidangan kedua ini akan di-ikuti dengan beberapa
banyak persidangan menganai masa'alah tahah, hingga dapat kita
menchapai kemajuan pesat dalam bidang sains tanah,

Dengan sukachita-nya saya ishtiharkan Persidangan Kedua
Sains Tanah di-buka.‘

=-00000000000~
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Speech o £ the Minister of Agriculture & Co-operatives, Tuan Haji

ﬂohdf Ghazali, 32 HajisJawd, ab the gpeningiofrtbe-Second Nalaysian. oiq 1o
Sodls, Topferera < @ in Kupda Luppur:on Saturdayy 12th:Bebruary, 1966, cat oz o
u ng+fhﬂhu=;' g3 s 1ﬂt1“_1fwa 2F 3 Bup yvedauoo on¥ o adusy Byofisy ofd ik
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It is il <ed a privilege for me to''Beé able 158'*‘%‘5“ﬂ'é‘ffc:.'"’wf%ﬂjyéu”m: i

this morning s rz d to address and declare open the Second Malaysian Soil

onference. I I may be permitted, I would wish to take this early

opportunity to wielcome in the first instance the participants from the

BStates of, Spb=a¥a and Sarawak especially to the mainland of Malaysia and

to wish that £33 @y not only have a useful stay here but also have an

jexcellent oppo = tunity to look at the rural development programme that

was implemente & in Malaysia under the Second Five Year Plan which ended

fonly at the em> < of last year.

I have b e <n informed that the First Malaysian Soil Conference
was held in S= ® oh in February, 1964, In spite of the many possible
flimitations, €Iy < first conference was undoubtedly a successful one, not
fonly in bringi x o together those scientists connected with soil science
| ‘}t also in ¢ss t ablishing the many bases and principles common to the
discipline whi. < » is growing in significant importance to any tropical
country like ©waxs in the course of Agricultural development. I feel sure

hat the succe = = of the first conference has given confidence and encourage-

ment towards £ e organisation of this second conference. I am equally
sure, you will ~— ggree with me, that the first success led to rapid develop-
ent in the di s cipline as testified by the number of fields to be covered
during the cux~x~ont conference.

EE 23 W_i‘?‘h T o congratulate the organisers of this conference which ,
as been givery  gnthusiastic roception by all interested in Soil Seience,
; ~"-'?f'="Y°u3f' Cora £ orence which is scheduled to last 16 days will, I’ understand,
-gclude field T xips to many parts of the country: together with normal’ ¢
gliscussions oxa  yauers which, I believe, have been submitted by the various
"irtlcipén?s' X hope that the field trips would offer an opportunity to

¢ participany s from Bast Malaysia to see the rural areas of West Malaysia.

The fact

sarticular int
ore of our lo
©0il scientist
Agriculturc.
breeders woulcy
but at least =2
in this part o +

that your second conference is being held in Malaya is of
= yest to us because it offers greater opportunities for
< &l officers to participate, not necessarily from among the
= bput from other disciplines within the Department of
X  hope that the officers such as agronomists and plant
also join in the. conference if not as active participants
keen observers. The fact that you are having your conference
3 y the country would also. offeriincreascd participation by
ﬁggizzzog?lAizfc?_ other institutions suci as the University of Malaya, the
this large n;;‘:1~culture and the Rubber Research Institute of Malaya. Jith
e intimatE; er of people who arc specialists in soil science and with
ountry, I hav knowledge of soils and s0il conditions in this part gf the
bigger succE5<3 little doubt that your second conference would indecd be
=5
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In my opinion, soils as a whole should not be the sole interest
of soil scientists but they should be the concern of all - scientists,
educators, economists, legislators, planners, agriculturists and farmers.
I feel so, simply because soil is the only wealth of the country that
we all as a nation commonly inherit. More often than not, we fail to
recognise that soil is escentially a living thing in the sense that it
originates, develops and grows, and this growth together with its
development is subjected to conditions that may kill or destroy it. As
a growing thing, therefore, it needs to be protected and nourished if
it is to survive. I hope that we shall protect the good soil that we
have inherited. Therefore, I say again that soil is the concern of

everyone and it is a wealth that should be recognised and protected by
every citizen.

While recognising the importance of soil, it is nevertheless of |
importance also that before anything could be done to protect and maintai
our resources, we have, as in any other case, to recognise this wealth of
ours. To this end, therefore, we in this part of the country have laid
emphasis on soil survey =~ a programme which was expanded during the last
Five-Year Development Plan and which will continue to be emphasised durin
the current Five-Year Plan. It is a programme which, I must say, forms ti
basis or the starting point of the future agricultural development of the
country. In any part of the world where agricultural development prOJectﬂ
are being implemented or planned, the role of s0il scientists in soil
survey has been placed in a most prominent position. With us in Malaysia
particularly in our agricultural development planning such as for the
Federal Land Development schemes, it is the soil surveyors who are first’
consulted and it is their work which has first to be completed before any
physical development could be carried out. I can say for sure that the
success of our land development schemes has been based largely on the wis
choice of sites and areas from the point of view of soil conditions. )

There are certain sectors in this country which until now have
failed to recognise the importance of soil science, particularly with
regard to soil survey. It is surprising to note the sweeping expressions
made by various people to the effect that undeveloped parts of the count
should not remain under forest but should be developed for agriculture. =
There are also certain sections which are of the view that soil survey i8
not important in so far as land alienation is concerned. There have been
suggestions that in order to speed up agricultural development, land shol
be alienated irrespective of whether the area has been soil-surveyed or
not. I think we have got to safeguard against this sort of approach %o
land alienation and development because it is leading to national catasts

1l
o

people who are responsible for agricultural development are fully aware
of the importance of soil survey before any development is carried out
and, in more cases than not, there is a demand for a certificate of soil
suitability of the area. However, while the importance of soil survey JS
recognised, the soil survey itself is a new service to this country - one
that is not provided by any private institution - and, therefore, whoecver
is interested in soil survey work being carried out should depend on the
service that can be offered by the Government Departments.

Nevertheless, I am very pleased to note that a large number of oé

While I am not opposed entirely to the soil survey being carrled
out by private organisations, I am of the view that this responsibilty aﬁ
this initial stage should be vested in a proper Government agency,
especially set up for this purpose simply because we are now at the stage
of preparation of our Economic Development Plan based on agriculture. To
do so, we have to collect all the information regarding soil potentialitif
in the various parts of the country and it is only after such information
and data have been assembled that specific recommendations should be madé
for the future development programme,

l../'?
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Our So -1 Science Division of the Department of Ariculture is
growing and I =m happy to say that we have now a number of local officers
who are devote &L to soil science and soil survey work. It is our policy
to continue to expand this important division and towards this end, we
now have a nurm ¥ er of local young men being trained at various institutions
for service ixx  this division., I hope that within the next few years, the
Division woul & strengthened to its expected size.

In sp3 t e of the fact that the Soil Science Division is young in
age, I dare s=2y that it has matured in experience and has vast work to
its credit. To x instance, the Jengka Triangle in Pahang covering an area
of over 200,00 acres was soil-surveyed by the Soil Science Division,
Admittedly, t¥» e survey was on a large scale basis but it has nevertheless
enabled thc px~ < paration of an appropriate soil survey map of that area
for the proje < tcod development plan. I am given to understand that by the
end of 1965, < out 76% of the total area of Malaya would have been covered
by reconnaiss =>.xace soil survey. In this survey will be included considerable
acreage of laxa <& of agricultural potential. To the soil survey personnel
who have been  warorking more or less behind the scene I wish to take this
opportunity t<>  extend my hearty congratulations on the work that they
have done. I ¥ =ave no doubt also that a similar achicvement has been made
by the soil swxa~veyors in both Sabah and Sarawak.

Gentl € rmen, I also understand that soil survey work is only beginning
but soil sciexa < e as a whole is not ending with this. I am sure that after
soil survey axa 3 after agricultural development in any particular area,
continued res & =arch has to be carried out concerning the measures to be
taken to guar = a3y tec the survival of our soil to which I referred earlier.
This aspect o £ york, I am sure, is not going to be relegated to a second
place because =5 a layman, I think once you stop taking care of soils,
the soils wil 3 3130 stop taking care of you. So, it is vital that this
aspect of soil} management be taken up seriously if we are going to

continue to Lxa < rease or at least maintain our agricultural production at
2 high level. -

Gen’?l_ < imen, Malaysia, as a whole, and Malaya in particular, as you
are aware, 1s = food deficit area. As a layman, I can say that food
production cx ¥ e increased by the opening up of new land. Nevertheless,
there is Ve T|yq4lly a limit to this, apart from the high costs and, like
. other-cou_n try in the world, we will have to increase the productivity
of our soils. X hope the productivity of our soils through the application
of Soil Scienc & yould be taken up by your current conference.

{nba butm;‘zi& =are, of course, other aspects of soils which have to be gone
x S will depend on the trained personnel that we have available
B ot c?untr.:y. For instance, soil microbiology, and clay mineralogy which
ca;ﬁ: ‘:gg 1m£c_t:'-“t:ant in soil science, I believe, have not been gone into by
nobiEs ovzf'l: U e research in this country. It is my hope that this would

< Yged and that plans for such research should be made from now.

Gentl.

= o 4 i i 1 i1 i b
leaving immeQ men, you have very limited time this morning as you will be

therefore Wi_:i-ately for Kelantan to begin your fie:!.d tour. I do not,
go away 1 wi_%h to take up much of your precious time now but before you
Science Confe ¥ you gll success in the deliberations of your second Soil
followed by*rnl‘ <nce. I also pray that this second conference will be ;
the cause of S ¢ conferences on this important subject, to move forward in
= Qvancement of soil science in this country.
I tale

open. pleasure in declaring the Second Malaysian Soils Conference
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DATE

February 12th

PROGRAMME OF CONFERENCE

EVENT

Conference officially declared open in
Kuala Lumpur by the Honourable Minister
of Agriculture and Co-operatives, Tuan

Haji Ghazali b. Jawi.

February 13th-19th Field excursions to States of Kelantan,

Trengganu and Pahang.

February 2l1st-23rd Conference Sessions in Kuala Lumpur.

February 24th-26th TField excursion to States of Malacca

February 27th

and Johore.

End of Conference.

.../9
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LIST OF PARTICIPANTS

DELEGA. T E58

SABA EE

D e partment of Agriculture

Mr. E.A. dyrley-Birch
Dr. Shao Yen Tze
lir. P. Thomas

SARA W AK

D e partment of Agriculture

Mr. Ahmad b. Haji Ebon
Mr. J.P. Andriesse

Mr. J.M. Bailey

Mr. Lim Chin Pang

Mr. I.M. Scott

Mr. B.J. Watson

STAT 355 OF MALAYA

EES%;pmrtment of Agriculture

Mr. Chin Kim Wah
Mr. J. Dumanski

Mr. D.W. Ives

Mr. K. Kanapathy
Mr. Law Wei Min

Mr. M.L. Leamy

Dr. Ng Siew Kee

Mr. 8. Paramanathan
Mr. H.A. Smallwood
Mr. 8. Thamboo

Mr. T, Wagner

Mr. Ignatius Wong Fen Thau

B--.‘..—}__}ober Research Institute
Dr. M.M. Guha
Mr. E. Pushparajah
Mr. Mohinder Singh
Mr. Yeow Kheng Hoe

Eg;f!giversity of Malaya
Mr. Chua, H.H,

>
== ¥.U. Primec Minister's Department

Mr. W.P. Panton
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OBSERVERS

PR 19 0

(STATES OF MALAYA)

Department of Agriculture

Mr.

Xavier Nathan

Miss. Chin Nyeok Yoon
Miss. D, Sivaranm
Miss. Tai, H.L.

Mr.
Mr,
Mr.
Mr.
Mr.
Mr.

Federal Land Development Authority

Cheah Theam Eng
Nuruddin b. Ma'arof
K. Selvadurai

Soo Swee Weng
Hassan b. Aziz

Ooi Cheng Hock

Mr.

Forest

K. Balakrishnan

Research Institute, Kepong

Mr.

Rubber

Freezaillah

Research Institute

Mr.
Mr.
Mr.
Mr.

Tan Teo Kim

Lim Bock Tong
Cho Shue Nam
Tan Kwang Jin

0il Palm Research Station, Banting (Harrisons & Crosfield)

Mr.
Mr.

Hew Choy Kean
Tam Tai Kin

ek
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SESSIONS AND  LIST OF PAPERS PRESENTED

Session A — Soil Classification
(1) " T xovisional Soil Map of Sabah" by P, THOMAS & A.W. ALLEN.

(2) "A < assification of Sarawak Soils" by Soil Survey Staff,
Sarawak, presented by I. Scott.

(3) "So A1 Classification in Malaya" by M.L. LEAMY.

(4) "A =S <heme for the Classification of Malayan Soils" by K.T.
JOSEPH read by Dr. NG SIEW KEE.

(5) "La b oratory Data and Classification of Malayan Soils" by
NG SIEW KEE,

Session B — Soil Genesis

(1) "'Fa_c +ors Involved in the Genesis of Some Shale Derived Soils
in M =alaya" by LAW WEI MIN and M.L. LEAMY.

(2) "A V¥ eathering Sequence on Malaysian Soils Derived from Basic
4F T wasive Rocks" by D.W. IVES,

Session C — 30il Suitability and Land Capability Classification

(1) "Laxx < Capability Classification in the States of Malaya,
Malaysia" by W.P. PaNTON,.

(2) "The& (lassification and Evaluation of Land in Sarawak"
by J.P. ANDRIESSE,

(3) "So 3.3 guitability Classification for Dryland Crops in Malaya"
by IGNATIUS WONG.

Session D —  §0i) Fertility and Plant Nutrition

(1) "A g <y Technique of Evaluating Phosphate Fertility in Soils"
(2) "o by SHAO,Y.T.
© Xy tent of Major Nutrients in Rubber-Growing Soils of Malaya"
by M.M. GUHA and YEOW KHENG HOE.

“chemical and Agronomical Studies of a Common Upland Soil in
Sarawak" by J.M. BAILEY.

Effect of Soils and Fertilisers on the Yield of Rice and
Chemical Composition of the Rice Leaves™ by J.M. BAILEY.

(3)

(4) "Th
the

(5) ;ipgﬁpecta of Plant and Soil Analysis in Assessing the Fertiliser
A2 J rements of the 0il Palm in Malaya" by NG SIEW KEE & S.THAMBOO

i
) sii&bonsea to Fertilisers in Hevea Brasiliensis in relation to
A Characteristics" by M.M. GUHA and E. PUSHPARAJAH.

; Session I
| === — prodlem Soils

) "8t
3 j)) X =nded Beach Soils - A Problem in Sabah" by P, THOMAS.

2 g) n
: ! Mo 3. Swamp Soils and Problems in their Utilization"
| by K. KANAPATHY.

? "3 :
1 ) I\Q\Nn loams and nutrition disorders in cocoa'" by A.W. ALLEN
3 and read by E.A. Wyrley-Birch.
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Session A. - Soil Classification

(1)

(2)

(3)

(4)

Cheirman: "W, P, Panton.

"Provisional Soil Map of Sabah"
by P. Thomas and A.W. Allen.

"A Classification of Sarawak Soils"
by Soil Survey Staff, Sarawak
presented by I.M. Scott,

"Soil Classification in lalaya"
by M.L. Leanmy.

"A Scheme for the Classification of Malayan Soils"
by X.T. Joseph
presented by Ng Siew Kee

"Laboratory Data and Classification of Malayan Soils"
by Ng Siew Kee.
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A PROVISICNAL SOIL MAP OF SABAH
by

P. Thomas and A.W., Allen
Department of Agriculture, Sabah.

Introduction.

Soi 1 Surveys were carried out in Saebah by commercial organisations
during the= <arlier part of this century, but the records of these inves-
tigations =a e no longer available. Systematic soil surveys in Sabah
commenced 31 1953 when two officers, Mr. T.R. Paton and ¥Mr., A.W. Allen
were appoi. ra ted to the Department of Agriculture, the former with special
responsibi. 1 Aty for the volecanic area comprising the Semporna Peninsula,
the lattex™ =pecifically concerned with the West Coast and Interior
Residencie == and charged with the task of survey investigations in order
to expand & -reas under wet padi. This work involved surveys of the large
interior > 1 =ins of Sabah of which the field work at Keningau, Tambunan,
Ranau and ook was completed by 1959. Subsequently the Melalap-Kemabong
plain and 3> =rt of the large Penawan plain have been completed. MMr. Paton's
field wort— —~yas completed in 1959 and a memoir published in 1962.

2 In 1. 957, partly as a result of a geological survey of the Labuk
Valley caX~x~Zed out by Dr. F.H, Fitch, subsequently Director of the
Geologicad.  Survey Department, and of preliminary traverses by Mr. A, W.
Allen, 2 £ 137] scale survey was launched in this valley. In view of the
interest 1"t; x is survey aroused, assistance from U.,N. Special Fund was
requested = 39 in 1962, a team, which included two soil scientists

Mr. D. Ives = and Mr, A.J. Hooper amongst its members, took over this work.
It complet & g its report by the end of 1964.

3. In 2 962, the Darvel Bay and Segama valley area was selected as a
mAJOr SUrNres~ area, this survey being entrusted to Mr. P, Thomas who had
recently 5 < Sned the Department, and is now responsible for all soil
SUrvey woax>I< throughout the State.

ﬁ;mnisig* X 964, two graduate members of the Voluntary Service Overseas

Departmen% <», Mr. R0, Barber and Mr, D. licCredie were attached to the

Harbouj:- g =nd the former allocated special areas around Sandakan

1% taice O;‘:_CL varts of Labuk bay, the latter being posted to the Interior
= 3 a survey of the Penawan Plain from Mr. Allen.

5- In
four Ofi‘i(__'\__
Wong Yin ¥
Inche Inuss
the Melaley
Inche Tan

& he meantime training of local staff had gone forward enabling
€ x5, Inche Inus bin Molukan, Alik bin Jamin, Albert Tan and
=¥ to carry out soil surveys with a minimum of supervision,
has done excellent work in the Beaufort - Sipitang District,
B —Kemabong Plain has largely been mapped by Inche Alik and
S11nd Wong have done outstanding work in the Lahad Datu area.

60 On@

days was + of the major problems facing these surveys in their early

1955 ontra.:x:\b‘e lack of any form of topographical maps and therefore from
on producj_a‘ss a conpsiderable effort has been put in by the Department
Inche Lee Y& maps from aerial photographs using various techniques.
ong Yong, who started as a draughtsman in the Department,

and who h :
g subsequently received training locally and in Canada, has

been larges -

the soil Y responsible for production of most of the maps from which
based. le =1 of the State has been drawn and on which this paper is
Branch of _ i& now Head of the Cartography Division in the Research

£ Yis Department.
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T In mid 1964, it was decided that, as complete map coverage of
the geology of the State was available, and almost 30 percent of its
area was covered by soil maps drawn on a detailed or a semidetailed
reconnaissance basis, giving a thorough understanding of the type of.
g0ils to be expected from specific geological and topographical
features, the time had come to put this knowledge on to a map.

This map is now presented to you, not as a formal paper but for
discussion in the hope that your views may assist us in resolving

some of the problems of soils classification and mapping, and assessing
land capabilities, this work has presented us with.

The Major Soil Groups. J
I, ""Rook.

8, Definition. Areas covered by consolidated rock material in situ.

9. Rock Types., The principal rock types here are mainly granodioritic
in composition. Rock exposures of peridotite, dunite and serpentinite
also occur., Important rock areas consisting of greywacke and sandstone
are seen also., Scattered localised areas of resistant limestone occur
throughout the State.

10. Distribution. The largest area is located on the summit of the
Kinabalu massif starting at altitudes generally between 10,000 feet
and 11,000 feet. Localised areas occur on the higher ridges of the
Meligan Range usually at altitudes above 4,000 feet. Also rock
exposures on shear-faced limestone hills are particularly well seen at
Gomantong, Tempadong, Madai and Baturong, which are all found in the
East Coast Residencies.

11. Taxonomic Relationships. This unit is rarely defined as a land -g
unit. It gains importance in Sabah because of its fairly extensive '
occurrence on the Kinabalu massif. Rock-land is also used as a
alternative term.

12. Land Use. In the Kinabalu area this unit is reserved for re-
creational and scientific purposes being part of the National Park.
The karst-featured hills containing caves from which edible birds
nests are harvested are also State-protected and are constituted

3 » 4 Id
forest reserves. Limestone is quarried, for engineering purposes, from =
one area, :

II. Lithosols. §

13. Definition. Soil with & poorly developed A horizon, & thin C
horizon and R at shallow depths. A high frequency of primary minerals
and stones is characteristic throughout the A and C horizons.

T RRr T

14. Parent Material. Since these soils are essentially characterised
by a state of equilibrium existing between weathering and soil forming
processes, these soils are characteristic in situations where severity
of the terrain is the determinative factor. They are therefore !
developed on a very wide range of parent rock materials ranging from :
dacitic lavas and pyroclastic rocks, a variety of intrusive igneous

rocks consisting mainly of diorite, peridotite, dunite and serpentiniteé,
to greywacke and sandstone. §
;
3
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15. Distx-d bution. Lithosols are found as the main soil in all steep-
land areca=s ., and are particularly well-developed throughout the Western
Cordiller=  =nd the Labuk, Kuamut, Segama, Bagahak, and Tawau Highlands.
Lithosols = 1so occur forming the highest ground of islands lying both
in the Noxt I and also in Darvel Bay.

16, Taxorromic Relationships. The term Lithosol is commonly used in &
nuamber of =oil classifications., Lithosols appear to be directly com-
parable to  Skeletal soils in their strioctest definition. The Ranker-
like soilss defined by Kubiena would be included here.

17. Land W se. Apart from some restricted shifting cultivation, these
goils are a~arely used except in the Ranau district, where almost the
total procddiaxrction in the State of tobacco and sub-tropical vegetables is
produced ©xa these soils.

ITI. Rankers.

18.. Defixa 3 +ion. Soils with a fairly high humic development in the A
ho?lzony ©~rorlying at shallow depths a C horizon. A high frequency of
primary mi merals and stones is characteristic throughout the profile.

19. Parera+t Material. These soils are developed on colluvial material,

consistines mainly of sandstone; granodiorite and ultrabasic intrusive
rock mate—~3 =3,

20.. ]_)istri"nution. Rankers are restricted to the Kinabalu massif,
Additionall Speas of the soil will probably be described with further work
on the movay +ainous areas of the State. So far these soils have not

been descax3 hod at altitudes below 4,000 feet.

21. T'aiiionc::mic Relationships., Rankers are directly comparable to
regqsolu+cle veloped on colluvial material. They are also closely
related t©  oroletal soils.

22. land ¥

- Se Having a marginally wider land-use than that described
for Lithoss S5

B 1z, since in addition to shifting cultivation some market
f?aéogni&fff:_ =.nd coffee cultivation at altitudes around 4,000 feet to
23 cet: . bove sea lovel is seen on these soils. The largest extent

of these & o 415 however remains under oak forest in the Kinabalu
National Pa_:p}"

IV. Terra Rossa Soils.

§3L0r%°;%-r-l_§-_j_:l_o§_. Shallow soils with a A C profile. A poorly defined
‘. inight be present. Characteristically red clayey and porous,

Jﬁ;zgtiﬁ;} = gre developed as pockets in karst country found on resistant

2, Qe
2 :;;?’f'lt Material. These soils are developed on residual accumulations

of m i ;
o formed as the result of the wealthering of limestones.

23 Dist -
bzen dlﬁ 3 pution.  Of oxtremely limited oxtent, these soils have so far

in theezgf A Vbed at Madai, Baturong and Tempadong  They undoubtedly occur
*< 1 linestone areas.
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26. Taxonomic Relationships. Terra Rossa Soils as described here are

directly conformable to the term used by Kubiena and the Australian
soil classification. Red-yellow Mediterranean Soils and Red-brown
Earthe have been used for loosely allied soils in other classifications.

27. Land Use. Because of their veiy‘limited occurrence as small
pockets in rock areas, these soils have not been developed and remain
virgin forest.

V. Red—yellow Podzolic Soils.

23. Definition. These are soils with distinct A and B horizons. A
pale A2 is characteristic marking elluviation of sesquioxides and a z
clearly defined B marked by sesquioxide illuviation indicated by darkery
stronger or redder colours, with or without discrete iron-manganese
concretions. This horizon has a wide range of colours from red to
yellow. Textures are generally clayey, particularly in the B horizon,
and a blocky form of structure predominates. A thickening of the Al

horizon is particularly well marked, especially at altitudes in excess
of 1,000 feet.

2). Parent Material. Sandstones, mudstones and shales are the main
rock material giving rise to these soils although tuffaceous sediments
gain local importance particularly in the eastern half of the State.

30, Distribution. Red~yellow podzolic soils oceur widespread through- 3§
out the State, but are best zeen developed on the Lokan and Kaidangan
Peneplains to the North-East and the Kinabatangan Lowlands and the

Dent Hills to the Bast, Other important areas are the Milian Valley
and the foot hills of the inter-montane tracts of the Western Cordillera;
also the Benkoka Lowlands and Sir Jamee Brooke Range. Three important =
ocourrences are seen in the Tawau area, that is in the Kalabakan Valleys
Sebatik Island and also on the northern part of the Semporna Lowlands.
They also occur extensively on the western seaboard on the foot-hills
between the coastal plain and the Crocker Range, and also on a number
of outlying hills situated on the plain, Shallow red-yellow podzolic
soils are to be found intermingled with the litosols throughout the

montane areas, but less red colours are found in these soils increasingly
with altitude. k

31. ?a;onomio Relationships. A very wide group of soils showing every ;
transition into the Latosols, from which they are sometimes very difficull

to distinguish. Purther genetical studies are required to elucidate the ¥
relationship between these two groups of soils. i

3?. Land Use. These soils have a considerable land-use status, Under
virgin conditions the soils normally have good stunds of Dipterocarp
forests and are therefore uged extensively for timber exploitation. ;
They are also used for a wide variety of agricultural purpogses, Rubber 18
grown extensively on these soils on the West Coast and Interior,
normally limited to altitudes below 1,000 feet, and also to a lesser
extent on the Fast Coast. The development of the oil-palm industry, '
whiok is largely concentrated on the Hast Coast; is mainly based on Red- |
yellow Podzolic Soils. Coco-nut ralms are grown extensively on these 1
soils, particularly in the Kudat and Lahad Datu areas. Shifting
oultivgtion of varying intensity is widely practised in hilly and
mountainous areas, particularly in the western half of the country.
Cultivation may be carried out for periods of one to three years
depending on the soil fertility, and fallow periods vary from three
years ?o nine years depending on the availability of land, The first
and main orop is dry padi, with cassava ag an adjunctive orop, being
grown a8 a reserve in case of the failure of the padi This is
followed usually by maize, tobacco, or cucumbers, alone or combined. :
Grazing for cattle is afforded by largo areas of these so0ils in the Norths
West, which are degraded and where savamnah conditions prevail.
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VI. Red Podzolic Soils.

33, Defin-i tion. These soils have =z distinot ABC profile. Sesquioxide
and clay e L duviation is merked by slightly paler and slightly coarser
textures i the A2., and conversely the illuviation of sesguioxides and
clay i: seex2 with a well developed B horizon, which is distinctly red
and may corxtain ironstone concreticns, and is also invariably clayey.
Textures ax-e> generally clayey apart from loamy textures prevailing in
the A hori == <nj; the soil structure is invariably blocky.

34, Parent liaterial. Fine grained unconsolid:zted wolifted alluvium
constitute == +the parent material here. Acid extrusive rock material
appears to  Iaave been the main parent rock of these alluvial deposits.

35. Distr-i bution. Distribution is limited as 2 southern belt of soils
associated. w7ith the volcanic peaks in the Tawau Highlandsy these soils
have no wi A espread importance in the State.

36. Taxora ornic Relationships. Red Podzolic Soils in the State show
close affi ya Jties to the Lateritic Red Barths of Australia and also
Ferralitic Soils of Africa. They differ mainly in the low order of
developmern+t of the ferro-manganese concretionary material. These soils
also appem.ax rpelated morphologically to the Red-podzolic Soils of
Australia, ut differ agsin in one important aspect, in that the colours
of the Al =y1d A2 horizons are distinctly redder.

37« Land—TT =o. These soils have been, in the past, used extensively
for rubbex =14 coconut cultivation. Small arecs are also used as
peprer gard ens, 0il palms in  recent years have been increasingly
grown on € i ege soils,

VII. Grey Podzols.

30, Dofixa 3 pjon. Soils with a very distinet ABC profile. The following
horizons &% =g jjagnostic; a shallow mor 02; a pale grey sandy A2j a B
marked ¢it ¥, oy py illuvial iron, clay or hums, alone or combined. The
801l tex'laz~g ind structure in the A horizon are invariably sandy and
platy resp o ctively, and clayey and blocky in the B and C horizons.

i‘i;m Eiiellt lMaterial, Sedimentary rocks, mainly sandstones and shales,

la.nd.s‘t};n{)a' vent meterials of these soils at high elevations. In the low-

fluviatii:% soils are formed on raised alluvial deposits, either
= . lacustrine or marine in origin.

:?%hoM' Grey lnodz?ls are mc_&inly found in th? lowland areas,
4,000 E;’ec _;j Iz ey increasingly gain local importance at altitudes above

partiCLll';!.:t‘\“ In the lowland zones they cover relatively large areas
faEhinan -1;.3; in the Sook and parts of the Penawan Plains and in the
ingled *.:;1;1'\ eningau and Tenom plains occur subsidiary to, and interm-

k. £ 3 2 ‘ g
all coast =~ v, latosolic soils. Very small arcas also ococur along

41, Taxoxy
prefix is
podzolic =

Swmic Relationships., These are podzols sensu strictu, 4
X cod hore in accordance with the terminology used for other
< ils named in this paper.

425 Land.
these soi X ge. Various attempts have been made in the past to develop

Wwith sbso— = agriculturally, particularly under rubber and for grazing,
establishgqtely no succesgs, Silvicultural trials ::.n the past yeg.r‘have
trials ara A various soft wood species; largely conifers. In addition
g0ila. being conducted to establish suitable forage orops on these
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VIII. Brown Podzols.

43. Definition. Soil with a deep ABC profile. The A horizon is well !
developed, and the B horizon generally poorly developed wnd marked by
humus or sesquioxide illuviation. The colour of the A horizon is
generelly brown, but varies in darknees and strength according to a
combination of age and drainage characteristics. Soil textures are
essentially sandy with a single grain structure.

44. Parent Material. These soils are formed on kighly siliceous 4
stranded marine sands, Sometimes low admixtures of coralline sand ocour

45. Distribation. Occurring along the present coastline, the developnd
of brown podzols is only limited by the proximity of the uplands to the

sea and the deposition of active alluvium. The soils are best developeé
on the Crocker Plains, '

46, _Taxonqmic Relationahigs. Brown podzols are essentially ground
wat?r podzols with a relatively low order of elluviation. This is
manifested in the profile by the brown colours: in the profile.

47. Land-Use. In the past these soils have been used extensively as |
pastures, but affording very poor grazing., Looalised swale sitesz which'
:o?ntgin open stretches of water during rainy weather have been used for
¥et padi ocultivation, but with very little success. In very recent 1
Jgears, large areas of these soils have been cultivated with cooo—nut
_~Lufgkﬁut the results of these efforts are far from promising.

IX. Red-yellow Latosols,

nition. 301}3 with indistinet A and B horizons, but marked
2l concentrations of sesquioxides resulting in darker, strongell
OOIOR:B marking a distinct horizon. This horizon has a2 wide ¥
,9°1°“r?s_fr°m red to yellow. A well-developed C is found.
are invariably clayey and a blocky structure is common.

e als is found with these soils.
_&fédzzngirito be more commonly sedimentary rocks containing
e e mineral assembleage, and some cases spilitic

PE;;E;?%:? rise to these soils, Other parent materials
Ly ' orted alluvial material,

b Fhese 80ils are ill-ass

gﬁ?ﬁ;ﬁ?ﬁi intinately assooiated with the Red-yellow.
ig;;__rw Latosols ocour fairly widespread througho

'aj;g;ﬁ%x ¥o gain dominance over the Red-yellow '
,.Tﬁfiais Qf‘the State and in particular where j
0000ur o the oo, 22Vennah vegetation prevails. Reds
Bay, = Westernly part of the northern '
Bay.,

Al ensu strictuy
ke been used in order to bring the
e diagnostic colouring is due %

3
W Barths, and Red-yellow ]
|
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not so much to the accumulation of sesquioxides, whether in the hydrated
form or otherwisec, but to the staining of discrete mineral particles.
Furthermore, it is considered that laterisation essentially involves an
acoumulation of sesquioxides and a depletion of silica in the appropriate
s0il horizons; and the soils described here are in fact probably silicesous.
Yo evidence of the translocation of silic. has go far been seen in these
soils., TWork is at hand to have selected profiles analysed in toto, so

as to establish whether such a concentration of sesquioxides and depletion
of gilica ia ocecurring; in which case these psolls will be regarded as
latosols. Conversely, if these analyses show thet no movement of silica
and sesquioxides is involved, they will be properly described as Red=
yellow Harths.

52, Land-Use. These soils, as far as practical useage is concerned,
have much the same range of soil characters as the Red-yellow Podzols
described above, Therefore much the same pattern of land-use is seen.

X, Red-brown Latosols.

53. Definition. Being essentially a sub-group of the Red-yellow Latosols
described above, these are.soils with very indistinct A and B horizons.
Soils profiles are essentially deep. Residual concentrations of sesqui-
oxides are marked by slightly redder colours and occasionally by the
occurrence of disecrete iron-manganese concretions. Soile colours vary
fron red o brown in this horizon. Textures are invariably clayey
througzhout and a blocky soil structure is common.

54. Psrent Material, Andesitic and dacitic volcanic ashes constitute
the parent materials of the Red-brown Latosols. Occasionally pyroclastic
boulders of very variable composition are found

55, Distribution. In the State these soils are restricted to the
Plioccens voloanic centres of the Semporna Peninsula. They are of
limited extent.

56. Tuxonomic Relationships. These soils have muck in common with
the Krasnozems of Australia. In addition they bear some resemblance
to the Reddlish~brown Lateritic Scils and the Butrophic Brown Earths.

57. Lend-Use. Apart from timber exploitation, the utilization of the
Red-brovm Latoscls is limited to the cultivation of rubber only. The
greatest areas of these soils, however, 8till remain under virgin
dipterocarp forests.

XI. Red-brown Ferralsols.

58, Definition. Except for a A horizon, very indistinct horizon
diffeventiation is seen. The soil is characterised by deep development,
very high porosity due to stable crumb aggregates, and a high iron
content in the fine earth fraction. A ranpge of deep red to brown colours
is found, with very little colour differentiation to depth in individugl
profiles. Textures are clayey, but these soils generally handle like a
loam because of the unusual structure characteristics.

59, Parent Material. These soile are commonly formed on olivine basalte.
Very scattered but small areas also occur derived from intrusive rocks
which are ultrabasic in composition, being composed mainly of amphibolite,
pyroxinite, dunite and serpentinite.
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60. Distribution. Red-brown Ferralsols occur most extensively in the
basaltic areas of the Table, Quoin and Mostyn areas of the Semporna o8
Peninsula. BSmaller areas occur throughout the mountainous “tracts
overlying the ultrabasic rock formations in the Segama Highlands, abuk
Highlands, the Northern Islands and also some islands in Darvel Bay. =

iy -

61. Taxonomic Relationships. In many features, the Red-brown

Ferralsols show close affinities to the Ferrisols of Afriocz. An o
alternative name used in Sabah is Red-brown Loam. These =oils are also
probably related to the Dark Red and Reddish-brown Latosols used in b
various other systems of classification. g

62. Land-Use. These soils are extensively used for oil palm, abaca
and cocoa~cultivation., Perralsols occurring on rocks of ultrabasic
composition afford profound problems to agricultural development due’g
to toxic levels and imbalances of certain major and trace elements.

These problems have not been resolved and at present these csoils e
remein under primary forest. Cocoa grown on some Ferralsole derived =
from basalt has also produced agronomic and nutritional problems. P
S,

|
©

XII. Ferruginous Soilge.

63. nafinifion.'

Soils with a distinct ABC profile with a high con—'ﬁ;
~ centration of iron

stone, either in the form of concretions or pans,
i _ : 1t of precipitation from ground waters highly
.uphgrged with iron and Banganese, and marking a distinct B horizon.

arked by clay elluviation and loamy textures prevails

1e C horizon is invariably strongly mottled and claye A blocky
80il structure predominates, ok

_ be Associated with the ultrabasio rock formations
© areas consisting of basins partly or full in-filled with colluvial
terial of ultrabasic o :

lal omposition. These basin deposits give rise $0
‘soils. '

_ g%strigution. These soils 1

: are restricted to small areas lying in °
Uk and Segama Highlands, 4 b

ifoi_o;ﬂalationshi»s. The Ferruginous Soils are essentially
ater laterites., Some areas of these soils indicated on the
§§ngir§_invaatig§tion. It is quite possible that well dreined

isioup oocur in these areas, and this particularly applies

Plateau. Similar soils in Africa have been called
ile or Ferruy

Lot ginous Tropical Soi i .14a
¢ Soils, _ P 1s, and in Austra

' 80ils ocour in e
- made

xtremely remote tracts of land

to cultivate these areas, They remain

* 111-defined but fairly deep AC profile. -
4°2nd usually has darker colours than the
: _,Qnﬁggtig:s Sometimes ocour. The clay
~onite in its primary form. These
the subsoil is mottled, i
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69. Parent Material. The parent rock material giving rise to these
soils ig altered tuffaceous sediments, mainly shales and mudstones,
containing 2 wery high proportion of montmorillonitic minerals. These
soils are z2lso developed on alluvial material derived from this type of
rock assemblage.

70. Distribution., Vertisols are confined to parts of the Dent
Peninsula and are particularly well--developed in the Silabukan Basin.
It is probubly that further investigation will reveal additional areas
of these soils.

71. Taxonomic Relationships. The Vertisols investigated in the State
have many close similarities to the Margalitic Soils named in Indonesia.
Because of their easy recognition in many other tropical countries a
nunmber of other names have been employed. For example, CGilgai Soils in
parts of the Middle Bast, and Black Cotton Soils in Africa.

72. Distribution. Again these soils occur in remote areas and have
not bheen subject to any extensive cultivation. These soils however
have afforded very valuable timber supplies in recent years., Trial
plots indicate great promise for cocou, oil palm and coffee cultivation,

XIV. Rendzinas.

73. Definition. Soils with a well defined and fairly shallow AC profile.
The A horizon is well-structured and has darker colours than the C horizon.
Coralline rubble generally marks the C horizon. Montmorillonitic clays
dominate, particularly in the subsoil. Clayey textures predominate
throughout the profile.

74. Parent Material. The Rendzines so far described in the State are
derived from limestones which are composed mainly of coralline remains.
These limestones occur as raised reef formations which are mainly
Pliccene or later in age.

715. Distribution. Restricted to the eustorn extremities of the

Semporna and Dent Peninsulas, these soils do not have a wide distribution
in the State. However, other areas probably occur on parts of the
eastern sezboard which have so far not been investigated.

76. Taxonomic Relationships., The term Rendzina has an almost universal
useage. In Sabah, however, Rendzinas appoar to be closely related to
Calcareous Brown Barths, these latter soilg occurring under the more
zonal conditions prevailing generally on slightly higher topographiocal
levels,

71. land-Use. These soils have been fairly extensively utilized for
coco-nut cultivation, and also for a primitive form of shif'ting cultivation,
particularly in the Semporna area. The main crop grown under this form of
cultivation is maize tocether with cassava. Trial plots of cocoa, oil
palms and rubber have been estiblished in recent years on this soil, and
these crops are showing considerable promise.

XV. Regosols.

78. Definition. Soils with a deep AC profile. The A horizon is poorly
developed and overlies unconsolidated sunds along active littoral beaches.
A single-grain structure is characteristic.

Ens
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79. Parent Material, These soils being formed on active littor§1

beach sands show a wide range of mineralogical characters depending =
on the nature of the neighbouring rock formations. However, particul;rf
on the western seaboard, these sands consist generally almost entirely =

of quartz grains. ¥

i

80. Distribution. Regosols are restricted to sea ghoreg throughout g
the State, in the form of strips raerely exceeding one hundred yards in
width. The lateral distribution of these soils is only limited by b
estuarine deposites or rock promontories.

L

81. Taxonomic Relationships. As seen above the term Regosol has been-ﬁ
used %o describe, in addition to water deposited sediments, colluvial
deposits. Used as such Regosols have included in its group of soilsy
the Rankers. In this paper Regosols are restriocted to littoral soils

characterised by active deposition.

82, land-Use. These are extensively used under coco-nut palms
throughout the State. Food crops are also occasionally grown, mainly
ground-nuts and cucumbers or pumpkins.

XVI. Active Riverine Alluvial Soils.

83, Definition, These ave soils with an indistinct ABC and deep profilé
The soil forming proceeses are dominated by active alluvial deposition =
and they are generally gleyed. Sometimes an indistinct B horizon is o
marked by low illuviation levels of iron, clay or humus, alone or in i
_combination, Textures and the degree of gleying vary according to the
- characteristic distribution of alluvial soils on a flood plain. .
_ Similarly structures vary from single gain, to platy or blocky according

he nature of the deposit. o

*?Viggggnﬁﬂggtaria » The textures and mineralogy of these soils aré =&
endant on the nature of the parent material located in each

dual catohment area. Therefore a very wide range of alluvial
.te is found.

iion. Occurring in all parts of the State, the lateral
‘these soils is dependent on the state of maturity of 4
nage systems. Hence in mountainous areas these soils @
It, and conversely, in deltaic regions they are widespréd®
as of Active Riverine Alluvial Soils are found in the &
s Kinabatangan and Segama Rivers, togother with the deltas.
y and especially the deltaic areas forming the Sugut a“@f
Smaller but important active riverine alluvial soils =
' thmontane plaing of the Interior and along the ¥

~ This term includes a very wide variety =
purpose of this paper to indicate soils =
ted by non-saline waters. Thus levee soi18
8 are inocluded here in addition t0 '
eveloped on a flood plain, for which 5%
Mineral Hydromorphic Soils, Low H“miqf
0ils have been variously used. The Bg
8 also commonly employed in this COR™H
Fine Alluvial Soils for the purpose g
h are characterised by a number of 7%
- ﬁﬁging, due to artificially induged;%



87, Land-Use. In populated arcas these soils have a very wide range

of agricultural use. Very large areas, particularly on the Yest Coast and
Interior plains support irrigated rice cultivation, whick is the most
important use made of these solls, Bubber cultivation in the past has
been extensive, again particularly on the western plains, but the
importance of these alluvial soils for rubber appeara to be declining in
recent years. A fairly wide variety of palms are grown, sago palms

on some ME®MY alluvial aress, coco-nut palms on the better drained river
levee area, and oil palms, in recent years, particularly on the flood
plains of some of the larger Bast Coast rivers. Bananas are to be found
on a localised scale on levee sites on some of the West Coast rivers,
sometimes grown in conjunction with kapok trees. A very wide range of
food crops is also grown. However, it would appear that the larger
part of these soils in the State still remaine under virgin forest, and
affords timber resources normally varying in quantity according to
drainage conditions,

AVII, Organic Soils.

88, Definition. Organic Soils have a well developed A horizon consisting
of at least 30 per cent raw humus material, overlying a C horizon. They
are sub~divided into high altitude peats, which are relatively shallow,
and basin peats of variable thickness on the lowlands.

89. Parent Haterial. Remains of vegetation in various stages of de-
composition cssentially constitute the parent material of these soils.

A& wide range of such peat~forming vegetation issen. On the high
mountain areas a high proportion ol moss vegetation gives rise to shallow
peat deposits. In the lowland basin gites the peat deposits normally
consist of tree material. Sedge peats also are sometimes found in lowland
areds.

90. Distribution. Orgenic soils commonly occur in basin sites along the
Crocker Range and are most widespread on the lowlying part of the Klias
Peninsula. Areas of lesser extent occur on the major plains of the East
Coast. High altitude peats are largely restricted to the Kinebalu massif.

91, MDaxonomic Relatioaships. Organic Soils cover a wide variety of ill-
drained soils for wkioch the term Peat Soila oxr Muck Soils is wvariously
used. On the State Map this name is also given to peat soils developed
at very high altitudes which are comparable to High Moor Peats or Alpine
Humus Soils., On the Soil Map of Africa the Organioc Soilu are termed
Organic Hydromorphic Soils, which also include Basin Peat Soils, for
which a variety of names are also used, such as Fen Soils, Bog Soils,
Mersh Soils or simply Swamp Soils.

92. Land-Use, Cultivetion of these soils depend on problems of
nccessibility at high allitudes, and also on the depth of the peat
deposits on the alluvial plains. In fhe latter case, the nature of the
mineral substratum is also a determining factor. The organic soils of
the high altitudes are inaccessible for agricultural purposes and these
goils remain under a typical stunted moss forest type of vegetation.
However on the alluvial plains the shallower peat soils have been used
for padi cultivation. In recent years, with favourable topozraphical
conditions, srtificisl drainage has made available arcas of these soils
for agricultural purposes, mainly rubber, and inoreasingly in recent
years for oil palms. However, due to the inherent lor fertility of
these soils in some localities, some minor fertility problems require
resolving. Cultivation on all but the gshallowest of these organic
soils isg generally actively discouraged.
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XVIII. Bstuarine (Saline) Soils,

93. Definition, Soils with indistinet but deep AC profiles. Pef{z¢
ically inundated by tidal waters, these soils are gleyed and saline
having total soluble salts in exce

88 of 0.15 per cent. Textures and
structures are very variable, but micropores are common particularly =
above the mean maximum water table, Strongly developed pleying is &
characteristic below this level. -1

94. Parent Material, As with the Active Rive
the nature of these Estuarine Soils is esse
composition of the rock materials forming the catchment areas of dl~
vidual droinage systems, In addition, however varying proportions of
alluvium of marine origin is to be found giving rise to these soils.

rine Alluvial Soils, 8
ntially dependent on the

95. Distribution. Bstuarine Soils a
These smoils are particularly well see
the West Coast, and the contiguous de
Rivers, and the Kinabatangan and Se

re well developed in all delta ares
n in the deltas of the Padas River
ltaic plains of the Sugut andIAvf
gama Rivers, all on the Bast Coast.

96, Taxonomic Relationships, The Estuarine (Saline) Soils have been
desoribed in other tropical co

’ untries variously as Mangrove Soils and
4cid Sulphate Soils or Salt Marsh Soils. # o s

ol - variously established,
he mapping 8cale, which for a variety of factors

*y and also the degree of extrapolation whic®
0t investigated, Therefope on the soil .8
L3ew. of °1aasificati9n;ie.to be seen for each?
tined, although each may be considered to b8
cia » The main objective of

far as possible the knowledge which 38
e pl of agricultural developmen®
oment is characterised by a fairly -
he parent materials are given.
bed, the 801l groups are annotéi®




Soil Unit I. Rock, Rankers, Grey Podzols, and Organic Soils.

93. This group which covers approximately O.42 per cent of Sabah
ig very imnerfectly known, the information herein gained being based
on a gingle pedological study of the South-West slope of Mount
Kinabalu., The agricultural potential of this area is negligible and
it now constitutes vart of the Kinabalu National Park.

goil Unit la, Lithosols, Rock and Grey Podzols.

100. This group is of litile importance in Sabah, ocounying
approximately 0.89 per cent of the State. Developmental prospects are
very poor being limited by steepland topography, inherently poor soil
cherzoters and also by general inaccessibility.

Soil Units 2. and 3. Lithosols, Red-yellow Latosols and Red--
yvellow Podzolic Soils.

16, Although of very major extent, occupying approximately 41.02
per cent of the land, and supporting at present a considerable bulk
of the population, these soil units have very little prospects as
far as agricultural development is concerned. This is largely
governed by very unfavourable topographical characters. It has been
the policy of the Government for a very long time to discourage
settlement and agriculture on these soils.

ocil Unit 4. Lithosols, Red-brown Ferralsols.

102, This soil unit due to a combination of steepland topography and
an unfavourable mineral nutrient status, is considered to have no
potential for agriculture. It occupies approximately 4.22 per cent

of the State.

Soil Unit 5. Lithosols and Red-yellow Latosols.

103, Although still almost entirely under primary forest and untouched
agriculturally, these soils, again due to adverse topographical
characters, are not considered suited for agricultural development.

This soil unit is very susceptable to accelerated soil erosion, and has
incurred severe erosional effects where timber extraction has been
carried out. It occupies approximately 2.00 per cent of the State.

Soil Unit 6. Rock and Terra Rozsa Soils.

104, - Covering approximatelyOe05 per cont of Sabah this unit is of
very little importence. In addition, due to the rockiness and severity
of the terrain the developmental prospects for these areas are limited
to sources of rock for engineering or lime extraction purposes only.
However, the present and future economic importance of the edible birds
nests collected from some of these areas should not be ignored,
especially since the oroceeds from the sale of thece nests afford almost
the only source of income for some communities.

Soil Unit 7. Red~bhrown Latosols.

105, Supporting unduly good stands of timber, these soils, especially
on the more severe slopes are probably best utilised as part of the
forest estate of the country. With less severe topography, however,
rubber has been developed in some areas, but anti-erosional control
measures are always undertaken for development under this crop. This
s0il unit is again of limited extent, occupying approximately 0.29

per cent of the State.
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8cil Unit 8. Red Podzolio Soils.

106, Generally developed on fairly gently sloping lend, this soil. .
unit is rapidly being utilized for agrioulture, particularly in recent
years. When adequately fertilized these soils support a variety of X
tree orops satisfactorilly. They occupy approximately 0.52 per cent |
of the land. !

f
]].:

Soil Unit 9. Ferruginous Soils and Red-yellow Lateritic Soils,

Y.
107. These soils are again of very limited extent, covering APProxXi«
mately O.14 per cent of the land surface. Future developmental prospe
are curtailed by three important limitations, namely inferior drainage
conditions and hard-pan development, alone or combined, and in some
cases the steepness of the terrain. The mineral nutrient status of =
these soils, particularly the basin depression representatives, is good
By and large then, this soil unit holds out fair promise for successful
agricultural utilization; this depending upon the selection of shallow
rooting crops for the hard-pan soils and adequate amelioratory meas
being resolved on drainage and topographic conditions.

Soil Units 10, 11 and 12.

Red-yellow Latosols and -
Red-yellow Podzolic Soils.

108, These s0il units are some /the most extensively by delineated,
occupying approximately 36,28 per cent of the State. Although of ;
medium fertility statue only, these soils have been proven to be suited
to a wide range of tree crops, depending on terrain conditions. The |
greatest potential source of land for development lies within this soil
unit and already an oil palm research station has been established on
some of its typical soil representatives, It has been found that with
a number of tree erops, the rather low mineral levels of these soils
are fairly easily overcome by normal applications of fertilizers. %

=

Soil Unit 13,

Red-brown Ferralsols,

: _ T agriocultural purposes. An agricul
research station specializin in cocoa & 3 ) stablished off
Boils'of'this e 8 a agronomy has been establis e

y future developmental
boat | « They are, however, some of
zizO:;g;ﬂF:itsszounditilthough some fairly acute ;ineral nutrient

en w 3 .
of these soils, 00coa growing on wm particular representatives
S URMESC- € g

viif i et

Rag;xgilow Latosols and Grey Podzols.

ural development, this soil unit has
Past, and has now largely been formalk
topographical and water conditions of



Soil Unit 14 a. Orey Podzols and Red-yellow Latosols.

5 8 iy The soils of this unit have much the same field relationships
a8 the latter soil unit described above; with the important exception
of the predominance of Urey Podzols., In addition drainage conditions
are sometimes poorer. The area covered by soils mapped in this unit
represents approximately 0.75 per cent of Sabah. These soils have a
very low order of potentiality as far as agricultural purposes are
concerned. and would possibly be best used for timber production.

Scil Unit 15. Grey Podzols and Red-yellow Podzolic Soils.

112. This soil unit occurs on rather unusual conditions in the State,
ocourring at altitudes between 4,500 ft. and 6,000 feet on the Pinosulk
Plateau which occurs to the South of the Kinabalu massif. Occurring
at this altitudinal range a variety of temperate crops could be grown,
particularly on a market garden scale. In this way the poor nutrient
atatus of these soils could be economically overcome. In recent years,
however the total extent of this unit has been incorporated as part

of a National Park. Approximately 0,09 per cent of the State is
represented by this soil unit.

Soil Unit 16. Vertisoels.
113 This unit also contzins important alluvial soils, which are

almost indistinguishable both morphologically and chemically from

some typical representatives of such soils developed on flat lands.
These alluvial soild arc therefore included in this unit., By and large
the Vertisols offer some of the most promising land for future
agricultural development. The topography on which these soils are
developed is generally very easy, and it would appear that the tradit-
ional hazard of erosion, due to alternating expansion and contraction
of the montmorillonitic clays will not be severe in these soils.
Indications are that the inheront clay minerals are of the poor
swelling varieties. The mincral nutrient status of these soils is
comparable to the highest so far determined in Sabah. Apart from a
very small area, on which cocoa and oil palms have been established,
the whole extent of this soil unit so remains undeveloped agrioul-
turally. These soile comprise approximately 0.39 per cent of the
State.

Soil Unit .17 Rendzinas.

114. Approximately half of the area covered by these soils supported
variety of corops. In the past these soils have been mis-managed, and
frequently very little soil is lef?. Developmental prospects of the
rendzines at predent remaining under forest cover are good, particularly
considering the equable terrain and drainage conditions together with
fairly satisfactory nutrient levels. Rendzinas cover approximately

0.46 per cent of the State.

Soil Unit 18.  Active Riverine Alluvial Soils and Organic Soils.

115. This soil unit, comprising approximately 9.08 per cent of the
State, is of supreme importance to ‘the agricultural development of
Sebah. On the western sea-board plain, which supports by far the
greatost concentration of settlement, almost every part of the active
riverine alluvial land is used either permanently or periodically for
agricultural purposes, particularly for the growiag of wet padi.
However, on the riverine plains of the East coast, where by far the
greater extent of this soil unit occurs, very little agricultural
development it seen. At present further agricultural settlement on
this unit in the undeveloped areas is limited basically by a sparse
population distribution, by the hazard of periodic flooding and also
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in some cases, as in parts of the Kinabatangan and Sugut V;llgya by&=
permanent swamp conditions prevailing, generally asszociated w;th s
which is the occurrence of peat soils, Prior to large scale developm
in many of these Bast coast valleys, comprehensive hydrological gt'ﬁi
will be necessary to overcome these unsatisfactory drainage conditions
but it would appear that ultimately very large areas of these goils
be available for agricultural developmental purposes.

Soil 19. Organie¢ Soils.,

116.  Occupying approximately 1.02 per cent of the State, these so
are of little importance to the State. However, because of the ver
unsatisfactory drainage conditions and the poor mechanical and nut
medium of the deeper peats for most agricultural crops many proble
require further investigation. At present it can only be said that

this soil unit has very low developmental brospects as far as agri
is concerned.

Soil Unit 20,

Estuarine (Saline) Alluvium.

L1 In the past, apart from growing some semi-halophytic wet pad124
varieties, these soi

lg have not been utilized for agricultural devel=
opment., In recent years attempts have been made to reclaim some are
~of these soils by the establishment of polders. These schemes have
at present met with any measure of succeass, although it would appear |
that most of the difficulties go far encountered can be resolved with'
the undertaking of further amelioratory measures. By and large it W
appear that the cost of i

Soil Unit 21,

Regosols and Brown Podzols

118, Ocourring as active sea

beach soils of low elevation,
PosSess a variety of adverse so
 development is concerned. Lyi
' table,-drainage conditions,

beach deposits and also as stranded
the soil representatives of this unit
il characteristics as far as agricult
ng at or close to the regional water

i apart from the freely draining sites
. 2ocupled by the Regosols, are éxtremely poor. Artificial dreinage;

ormally be considered as ap essential pre-requisite for °
with such soil/water relationships, is
1y because of the physiog
gional water table. In
n drought conditions £
The nutrient status and mineral
We Thus it can be secen that




120. Sabah has an area of 29,388 square miles, and according to the
last census taken in 1960., a population of 454, 421. This represents
a total of sixteen persons to & square mile, which compares very
favourably with the figure of seventy for lalaysia as a whole. There
is,however, every indication that the pupulation, irrespective of
immigration, is increasing by almost three per cent annually.

121. Frou the details contained in this paper it is possible to

make a general agsessment of the land as far as agricultural development
is concerned. Based on thig, three broad land capability classes can
be recognised.

Clags I. Land whieh iz suited for a wide variety of crops, capable
of giving economic returns by normal forms of husbandry,
and thercfore suited for agricultural development. This
includes the land represented by soil mapping units
nunbers 7 to 14 and also numbers 16, 17 and 13.

Class II. larginal land, which at present is not considered suited
to give an economic return from agriculture, but which
might in time be made productive agriculturally without
a high economic investment. This class of land consist
of podzols and peat soils, and is represented mainly by
g80il mapping uuits numbers 142, 15 and 21.

Class ITT. Land which is largely unsuited for agricultural development,
consisting mainly of mountainous land and also galine
estuarine land., It would appear that this class of land
would be best placed into forest reserves, being used as a
sourcd of timber produce, or protective, scenic or fauna
reserves, depending on various factors.

122, From this it can be seen that approximately 47.9 per cent or
14,076 square miles is suited for agricultural development, and
approximately 49.54 per cent or 14,562 square miles is unsuited for
such development. A rather insignificant 2.56 per cent or 750 sguare
miles must remain at present in an intermediate category as far as
future development prospects are concerned,

123, It can be seen therefore that it is more realistic to assess the
present and future density of the population, as far as agricultural
developrment is concerned, on the extent of land suited for agriculture.
This is partiocularly important in Sabah, whose economy is, and will
increasingly be so in the forseeable future, be based on agriculture.
With this in mind a far more sobering figure of 32 persons to a square
mile is calculated. This figure itself cen be expected to increase
rapidly in the future, particularly with the improvement of government
services which it to be expected, and also because of the rate of
immigration which might gzreatly increase when the present hostilities
cease, Therefore it can be seen that there is no room for any undue
complacency, and it is oi' prime importance that the land aveilable is
used to its best capability and also cared for in order to preserve
what every natural resources survey has so far indicated tc be Sabah's
most important long term and valuable asset, its agricultural land.
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DISCUSSION

- Vhat are the mapping units used below Great
Soil Group level and what are the criteria
used to seperate lower categories and the
Great Soil Groups?

- Basically, parent material, topography, age of

" p. material (Paton), climate also comes in to a
certain extent especially in high altitudes e.g.
podzolization. Below the great soil groups,
family ~ series or sub-family - morphology of
the soil profile is increasingly used as a
criterion for separation.

- Vhat is the maximum depth of the soil profile taken
into consideration for classifying purposes?

- A depth down to 4 ft. is generally used.
- How important is the drainage pattern as a soil
clasgification factor in Sabah? Can it be used

as & single factor for classification at any
higher level?
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Thomas: - It is important as far as active riverine
alluvium is concerned but it doee not come
directly into our classification as
presented in the paper.

Andriesse: - Jhy separate Red Podzolics from Red-Yellow
~ Podzolics since the latter is a combination

of Red Podzolics and Yellow Podzolics suggested

by Thorp and Smith because there is insufficient

difference to justify separation.

Thomas: ~ In Sabah it is possible to separate these
‘two groups on the basis of their parent
~ materials but this distinotion is subjeot
~ to further review,
Leamy ¢ - Thé split between Red Podzolics and Red-

Yellow Podzolice seems to be done on strong
~ environmental grounds, as we do in Malaya
- for soils on Older Alluvium, It is admitted
. that this distinotion is based much more on
~ the intuition of the individuel surveyor
than on analytical or morphological grounds.

= BSince these Great Soil Groups have been
- defined elsewhere the original definitions
~ should be adhered to and it is rccommended
- that the term "Red-Yellow" should be used
2t the Great Soil Group level and a division
on colour should then be made at the
subsgroup level. v

= We have been working with the possibility in
~ mind of subdividing the Red-Yellow Podzolics,
~ in%o 2 or 3 new great soil groups - But the
- main difficulty is with the soile developed
~ on closely intercalated sandstones and shales
- Whioch cover the greater part of Sebah,
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A CLASSIFICATION OF SARAWAK SOILS

SOIL SURVEY STAFF

DEPARTMENT OF AGRICULTURE
SARAWAK

INTRCDUCTION

The first systematic study of soils in Sarawak was made
by Dames in 1955 while on attachment from F.A,0, to the
Sarawak Forest Department. This work was largely confined
to soils described in this classification as Podsols and
Groundwater Podsols. In 1958 a soil survey organigsation was
established and for the first year was headed by Dames while
on a second assignment attached to the Deparitment of Agriculture.
In the period 1958 = 1965 a total of 10,100 square miles were
surveyed, largely by reconnaissance methods, this comprising
20.9 per cent of the State. A further 4,480 square miles were
covered by terrain classification maps, based on air photograph
interpretation. Survey methods have been described in the
Soil Survey Division Annual Report ( SARAWAK MINISTRY OF
NATURAL RESOURCES, 1964, pp. 7-13).

A tentative classification of the main Sarawak soils
was made by Dames (1962). Until 1964 no systematic attempts
were made to improve on his work except for the preparation
of the 'field oclassification' (ANDRIESSE, 1962) which enabled
standardisation of soil association mapping units on
reconnaissance soil surveys in the State. By 1965, however,
sufficient data were available from a large portion of Sarawak
to allow a comprehensive classification of the State's goils
at a great soil group and family level to be attempted., The
classification resulting from that work is described in this
paper.

Table 1 ¢ Sarawak Soil Classification - great socil groups and
families

Great soil groups Families

Meluan, Kapit, Sedong, Binatang,
Kelupu, Gaya

Kabuloh,; Kedadum.

Skeletal soils

Brown Forest soils

Lateritic soils Tarat, Antayan

lMatang, Nyalau, Bekenu, Merit,
Semilajau, Malang, Sabangang,
Lupar,

Red-Yellow Podsolic
soils

Grey-White Podsolic soils | Kerait, Saratok, Lubai, Trivoh

Podsols and Groundwater Silantek, Bako, Buso, Miri,

Podsols Jerijeh o
Groundwater Laterite oy +
soils e FRnae
(lerawat, Semadoh, Luis, Sebandi,
Gley soils Plan, Bijat, Gong, Eubang, Matu,

Tatau, Daro

Nonok, Belat, Pendam, Rajang,

Saline COley soils

Limbang

Peat soils

Igan; Mukah, Anderson, Mulu

Recent Alluvial soils

Ramun, Terbat, Sematan, Kay:
Seduau, Kabong. "L_tigﬁ-
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The Sarawak classification is basically a genetic one.
The great soil groups recognised are listed in Tablellf The
concepts at this level are, in general, those of Baldwin et al,
(1938) as revised by Thorp and Smith (1949)..Where the range
of scils within a group is altered a change in nomenclature
has been made to avoid confusion. The main differences

between the present classification and this earlier system are :
as follows:

JITVETI ¥ ST T

e el Ol

a) Skeletal soils - are equivalent to Lithosols but inolude
soils which Baldwin gt al., would have considered shallow |
phases of soils in other great soil groups.

b) Lateritic soils - Reddish-Brown and Yellowigh=Brown
Lateritic soils are grouped together under this title. Both

oceur in Sarawak but colour does not appear to correlate with
other characteristics,

) Grey-White Podsolic soils - are not included in the :
earlier classification unless they are considered Yellow Podsolic
soils but are an important group in Sarawak,

d) Podsols and Groundwater Po
remains unchanged,
practice, it is dif
localities.

dsols -~ while the concept
these are considered a8 one group as, in
ficult to distinguish between them in many

e) Gley soils - are equivalent to the Low-humic Gley soils
of Thorp and Smith (1949) but include some soils classed by

then zs Half-Bog soils, It is considered that there is little

a2 group of Half-Bog soils and such
80ils are clagsed as eithe

r Gley or Peat soils, depending on
the depth of the organic deposits,

f£) Saline Gley soils - are includea in ‘Saline soils by

Baldwin 33 al. but are separated here as those soils formed
in a marine environment differ markedly from Saline soils
formed in an arig climate,

g) Peat soils - comprise Bog soils and the majority of Half=3
Bog soils,

h) Recent Alluvial s0ilg - o A , - i
Regosols as it 4 omprise Alluvial soils a

S considered that the latteor do not require
Separation at thig level of classification,

4 tion at a family 1 ;
~ genetic factors, gsuch ¥ level is largely based on

ater a8 the origin and nature of the parent ;
_ ::f:;::li:ngi;?ebdegree Of profile development, Tt is hoped that
Ay . G eias .
¢lassification by By core to replace the present

¥hat of the U.8.D.A. 8011 Supve

S Mg g y Staff

: ggmf;i-zé;ml960)‘and, in antiocipation of » future change, the
.TinﬁaniniﬁGazied;:ggggtichﬁorizons and other soil features used
 of the Aum : €8 have been oh - hose

O the Anerican olaggifiontyoy osen to agree with tho

4
|
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The main practical drawback of the Thorp and Smith
classification is the lack of precise definitions. In the
present classification, thereifore; the concept is interpreted
in terms of properties which can be seen and measured in the
soil profile or can be established by simple laboratory
analysis. Such an interpretation involves, in some cases,
the creation of artificial limits. It is felt, however,
that this classification has two major advantages., It allows
consistent placement of soile at the great soil group and
family levels, largely using properties which can be easily
recorded in the field. In addition it is much easier to
improve the classification when couched in terms of well-

defined soil features than when it is limited %o generalities.

Tn Sarawak chemical weathering proceeds to considerable
depthe and where deep road cutting exposures are available
for study it is seen that pedogenetic processes may extend
to depths of 10 or 20 feet. In soil mapping and classification,
however, such deep soil horizons must be ignored as the soil
surveyor's auger ig generally four feet in length, although
profile pits are dug to groater depths where representative
profiles are required for analysis. In the Sarawak classification,
therefors, the soil profile is taken to be the surface 43 inches
(measured from the base of the O horizon if one is prmsent).
Only in a few cases does this lead to anomalies. There may
be, for example, no profile difference other than a spodic
horizon between a Podsol and a Grey~White Podsolic soil and,
as the classification stands, & Podsol in which the spodic
horigzon, however well expressed, in not encountered within
48 inches of the surface must be classified as & Crey-White
Podsolic soil., Such difficulties arise, however, whersver
soil investigations rely on auger sampling. The inclusion of
this limiting depth in the framework of the local classification
merely recognises a situation vhich exicts in any soil
clasgification. :

Wnere bisequent profiles are gonsidered - the commonest
example being thin clayey alluvial deposits overlying peats -
an arbitrary depth of 20 inches is used in classifying the
soil. Where the overlying material is greater than 20 inches
in thickness, underlying horizons are ignored; whore it. is
less than 20 inches in thickness, the features of the underlying
material are used.

The definitions of the majority of descriptive terms
and diagnostic horizons used in the great soil group and
family definitions follow those of the U.S. Department of
Agriculture (U.S.D.A., 1951, 1960). TFor ease of reference
the definitions of the main terms employed are restated in the
Appendix. Some general torme for texturse have been defined
for local use. These definitions are also given in the
Appendix and the terms are marked with an asterisk where
used in the text.
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SKELETAL SCILS
1. GENERAL

Skeletal soils are equivalent to the Lithosols defined
by Thorp and Smith (1949, p.119), being a group of soils
having an incomplete solum or no clearly expressed morphology,

and consisting of a freshly or imperfectly weathered mass of
hard rock or rock fragments.

Skeletal soils in Sarawak occur mainly in association
with Red-Tellow Podsolic soils, principally over sedimentary
and igneous rocks. The soils are predominantly young and

commonly have only weak development of A horizons. They
are generally stony.

2. LOCAL DEFINITION

Skeletal soils are mineral soils in which:

An R or C horizon is present within 10 inches of the
base of an O horizon.

3. .ENVIRONMENT

3.1, Climate. These soils are found under a 'Tropical Rainy
Climate - subolass Af' (KOPPEN, 1916). The rainfall, using
Mohr%s system (MOHR and VAN BAREN, 1954), is Class la, no
month having less than 100 mm rainfall., The periodic
extremely heavy rainfall is imown to lead directly to the

formation of Skektal soils in places through large scale
erosion,

3,2, Parent Material. The rocks over whioch Skeletal zoils are
found range from limestone to sandstone, shale and all igneous
typeg in Sarawak, They also oocur in screes and boulder fans,
particularly close to igneous rock outerops, and in old

ri;arine alluvium. In some areas Skelotal goils are of mixed
origin, for example where bedrook is overlain by a thin veneer
of alluvium.

Skeletal soils are found predominantly on
i:gg:gr:gpography with.slopes exceeding 25° but the asséciated
i rzsggtfrom lightly dissected lowlands and terraces
e also’ﬁaen fas, karst and igneous massifs, Skeletal soils
B ot ound on almost flat land having an unusual
S0 s erosioz :;g, such as rock platforma formed by river
o oy ad subsequently covered by a thin deposit of

3.4, nggtafion. The

derived Primary vegetation is varied, On soils
Tdﬂkﬁadiirzﬁnzfi::ugfrggia’ and to a lesser extent sedimentary
and more arenaceous gn ed Dipterocarp Forest. On the harder

Heath Foregt or, at aldlment&ry rocks, however, it is principsl¥

Hogs Forest, bitudes exceeding avout 3,000 feet,
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4, FANILY CLASSIFICATICON

The limit of 10 inches as the maximum permigsible depth
for Skeletal soils is chosen to represent the approximate
lower limit to which the bulk of root systems normally
penetrate soil, The initial separation between familiss is
hased on their origin because both the physical and chemical
properties of wholly residual goils are different from
those of mixed origin or those dewveloped in coarse-textured
alluviun.

A seperation of the repidual soile is then made between
thoge overlying C and those overlying R horizons. The R
horizon is defined as molid bedrock, which for the purpose
of field identification, is considered material toc hard to
auger through and which iz therefore probably too hard for
root penetration. The C horizon is considered weathering
rock which can be augered. Two families are established
with C horizong based on the total phoaphorous content of the
fine earth fraction. Thisg basis for separation is tentative
and is chosen to divide the relatively fertile Sedong Family
gsoils overlying basalt and intermediate rocks,; from the poorer
soils of Kapit Family.

The soils of mixed origin are divided on their intermal
gsoll drainage. Texture is not considered to be sufficiently
important in these shallow soils to warrant a further subdivision.

Skeletal soils formed entirely in alluvial material are
classed in one family as their texture and drainage characteristics
have a.limited range.

Table 2: Skeletal soils - family classification

gaigii ﬁzterial Diagnostic horizons Fanily

R horizon within 10 inches

IBLUAL
of surface BELEAS
Leegs than 500 ppm
Residual O Hoodnan total phosphorous | KAPIT
within 10 in fine earth
: Wit More than 500 ppm
?ncf?se total phogphorous | SEDONG
loxs i in fine earth
b Well to imperfectly drained L
Wizad above IIC or IIR horizon ALRATARG
Poorly to very poorly drained
above IIC or IIR horizon Kl
Alluvial GATA

5. NOTES ON THE FAMILIES

5.1. Meluan, Soils of this family are mainly found on steeply
sloping uplands underlain by sandstone and also on some karst land.
They are brownish, well-drained, clays and loams and are rarely
cultivated.
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5.2. Kapit, Soils of the Kapit Family are widespread cither sing
or in association with podsolic soils throughout upland Sarawak,
~in Third Division particulatly. The underlying rock is goneral
- shale, sandstone or granite, The soils are brownish, well drai
stony, and heavy textured. They are used for hill padi in many

5+3. Sedong. These soils are generally found in areas underlain
bagic and intermediate rocks such as occur in parts of First, S
and Third Divisions, They are normally b ownish, well-drained,
and heavy texturad, and are commonly cultivated except where sl
are very steep. '

5.4. Binatang. Soils of the Binatang Family ocour in FPirst, Third
and Fourth Divisions in small valleys where thin alluvium rests o
augerable shale, or on hard limestone, The soils are yellowish,

well-drained and normally heavy textured. '

5.5. Kelupu. This family of soils has only been seen in Third Di%
where it occurs in small valleys, The soils are poorly drained, h
thtuma&ignd rest on gleyed weathering shale.

5.6. ggga,_gaya'Fumi;y soils are common in parts of First, Fourth
and Fifth Divisions in valley infill material, in alluvial fan de

or on low to high terraces close to rivers which drain areas cont

much sandstone. Characteristically they are oorly-sorted fragme
deposits and are rarely cultivatedf wt ) i




BROWIT FOREST SOILS

1. GENERAL

Brown Forest soils are rare in Sarawak and ocour mainly in
association with Red-Yellow Podsolic soils although in some karst
areas containing igneous “intrusions they are found in complex
association with Lateritic soils, (WALL, ot al,1962). As in
many other countries Brown Forest soils are developed over calcium-rich
rocks (DUDAL and MOORMANN, 1964) and are believed to be similar to
soils described by Dames (1955, pp.100-103) and to resemble some in
Australia (STEPHENS, 1956, p. 30). Characteristically they are
weakly developed, brownish, moderately well-drained and heavy-textured
goils., Their base exchange capacity is higher than normal for
residual soils in Sarawak and is dominated by calcium.

The characteristics of Brown Forest soils are summarised by
Baldwin gi'g;.(l938, p.1001) as very dark brown friable surface soil
grading through lighter coloured soil to parent material, little
illuviation; high absorbed czlciumj good drainage.

2, LOCAL DEFINITION
Brown Foreast soils are mineral soils in which:

1. There is no C or R horizon present within 10 inches of the
bage of an O horizon,

2. the C.E.C. of the lower B horizon exceeds 20 m.e. per cent,
3, chromag are 4 or more in the B horizon,

4. there is no gley horizon within 20 inches of the
base of any O horizon,

5. there is no argillic horizon.

Brown TForest soils are differentiated from Skeletal soile by the
depth to C or R horizons; in places, particularly where hard limestone
is beneath the ®oil, they may form a complex with Skeletal soils.

The chemical features and the lack of an argillic horizon separate
these from Red-~Yellow Podsolic soils and the absence of gleying at
shallow depth differentiates them from CGley soils.

3. ENVIRONMENT

3.1. Climate. These soils are found in a 'Tropical Rainy Climate -
subclass Af' (KOPPEN, 1916). The rainfall, using Mohr's system

(MOHR and VAW BAREN, 1954), is Class la, no month having less than
100 mm rainfall. Since these soils are found in close association
Wwith Red-Yellow Podsoliec soils it is considered that climate does not
have an overriding influence in their development.

3.2, Parent material. The rocks found beneath Brown Forest soils
have in common a high content of calcium and range from limestone
and marls to calcareous shales and sandstones, intermixed in places
with non-calcareous rocks. In places there is an admixture of
alluvial material that has acquired a calcium-rich nature from
contact with underlying limestone. The calcareous nature of the
parent material is believed to be primarily responsible for the
differences between these soils and the associated Red~-Yellow
Podgolic soils. Where the soil overlies hard limestome the soil is
considered to be colluvial and not residual.
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3.3 Togoggapy. The landforms found in areas of Brown Forest soil_'_

range from rugged karst to gently rolling hills that merge into
land containing alluvial soils,

ti . The pr:lma.ry Vvegetation consists of Mixed Dipterocas
Forest w ch, on areas of kar

rst in parvicular, shows specializations
4. PAMILY CLASSIFICATION

: : rébably incomplete, In particular,
is thought that some soils of this nature may be developed partly i
alluvium as well as in colluvig

Texture

Family
Heavy textureq ( 1)* KABULOH 1
' 4
Light textureq (1)« KEDADUM :

5. NOTES ON THE FANILIES ;

Te interbeddeq with limestone,
dum Family soils are presents

o.o/‘u-



-41-

LATERITIC SOILS
1. GENERAL

The only Lateritic soils recorded in Sarawak are similar to
those described as Reddish-Brown Lateritic and Yellowish-Brown
Lateritic soils in the classification scheme proposed by Thorp and
Smith (1949, p.120) and which have been defined in more detail by
Nyun and McCaleb (1955).

Lateritic soils are homogeneous, strongly coloured soils in
which a podsol or podsolic morphology is absent. They have no albic
horizon and they are usually found on parent materials rich in
ferro-magnesium minerals and poor in both crystalline and oompound
gsilica,

There are recent alluvial soils derived from the same parent
materials and these soils have comparable profile characteristics to
Lateritic soils but are genetically distinctly different from them.
It is necessary to emphasize the residual origin of Lateritic soils
in the definition.

Lateritic soils are comparable in content of Group III elements
and in colour to one family of the Red-Yellow Podsolic zoils
(the Abok Family) which can be regarded as an intergrade to Lateritic
soils,

It is considered that the main factor responsible for the
formation of Lateritic soils is the nature of the parent material,
it being rich in ferro-magnesium minerals; under similar environmental
conditions but with silicoous parent materials soils with a podsolic
morphology are invariably formed.

Although clay sking are not apparent in the profile and other
profile characteristics do not indicate clay leaching,
clay content is neverthelese higher in the A than ia the C horizon.
This may be due to leaching of silios and aggregation (which decreases
down the profile) of iron oxides as sand and silt particles. This
small inorease in clay down the profile cannot therefore be considered
an argillic horizon and is not of diagnostioc value.

2. LOCAL DEFINITION

Lateritic soils are mineral soils of residual origin in whichi-

1. there is no C or R horizon within 10 inches of the base of
an 0 horizon,

2. the content of Group III elements i more than 25% in the
A2 and B horizons,

3. colours have chromas 4 or more in the A2 and B horizons,

4. there is no gley horizon within 20 inches of the base of
an O horizon,

5. there is no hardened plinthite.

Other characteristice usually present are low levels of total
8ilica, no mottles and a stable structure. The total phosphate
content is usually higher than in any other soils found in Sarawak.
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3. ENVIRONMENT

3.1. Climate. These soils are found in a 'Tropical‘Rainy Climate
subclass Af' (KOPPEN, 1916), The rainfall, using Mohr's system

(MOHR and VAN BAREN, 1954), is Class la, ro month having less than
100 mm rainfall,

3.2. Parent material,

Lateritic soils in Sarawak are derived fro
such as basalt, pyroxeneandesite,
rocks with closely similar chemion
are included, All rarent material
mineral and low silica contents,
usually non-porous and the weathe
weathering is a common feature,

m bagic igneous rocks
dolerite, and gabbro. Metamorphio
1 characteristics to this range b
8 have in common high ferro-magmesl
The parent materials are all hardy
ring zone is thin, Spheroidal :

3«3. Topography, Lateritic soils are usually found on conspicuous
hills or mountaing, built of hard T

ock which has withstood erosion ¥
better than the usually softer sedimentary rocks surrounding them.
Slopes are generally moderately steep to steep and commonly exceed 25
The soils occur at altitudes ranging from near sges level to at least’
3,000 feet,

5 7 Vegetation. The Primary vegetation is Mixed Dipterocarp Forest.
It is commonly characteriged b

J & denser ocourence of wild fruit
tree species tlan on other parent meteriala,

)
4. FANILY CLASSIFICATION i

amilies which are separated !
cture although generally therea
as total iron content, base 3
The differences are thought to
1 lithology of the parent rocks
grees of profile development,

be linked Primarily with
but might alse be due
since usually only one

differences i
to differing de
fanily ig foun

din a given area, and a complex
of the two families ig rare. > :

4

Table 3; Lateritie 8o0ils - family classification j

i

Structure Consiatencx Colour Family %

I e R |

Crumb friable strongly brown to TARAT %

o : Yellowish red |

—— |

Angular i |

firm olive yellow to |

__?1ooky 4 yellowish brown A |

5. NOTES oy THE FAMILIES

Qo X Tarat familx, i |
tely developed crumb
They are susceptible

.¢0/45
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5.2, Antayan Family. Soile of this family have moderately developed
medium to coarse blocky structures, which break down to fine or very
fine blocks when dry., Colours of the Antayan soils are usually
yellowish~brown rather then reddish-brown and the soils are firm when
moist, Usually, fine clean guartz particles in the sand fraction can
be seen in the soil. Thege are never seen in Tarat profiles.
Chemically the Antayan socils are commonly rather richer than Tarat
soils in plant nutrients and the base saturation is generally high.
It is probable that, of the two, Antayan soils are the younger.

Analyses show that in both families the main clay mineral is
kaolinite but a high percentage of the clay fraction is iron oxide
which giveas the soile a high phosphate-fixing power. "Reserve"
phosphate is therefore higher than in other soils of Sarawak and
is thus a useful criterion for separating them from Red-Yellow
Podsolic soils. “

Shallow and deep phases occur in both families, Deep phases
occupy gentle upper slopes and alsc develop in footslope collu®#ium,
while the shallow phases occupy moderately steep to steep hill-sides.

Both families occupy large areas of 1lst Division., They are
rare in 2nd and 3rd Divisions and have not been found in 4th and
5th Divigions.
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RED-YELLOW PODSOLIC SOILS
1. GENERAL '

j The Barawak definition of Red-Yellow Podsolic soils follows
that of Thorp and Smith (1949, 9.120) but extends the posoible
drainage limits and interpretes other diagnostic features in terms
of properties normally recorded in the field, The definition of
Thorp and Smith (op. cit.) is as followss-

'Red-Yellow Podsolic soils are a group of well-developed,
well-drained acid soils having thin organic (A0) horizons over a
light-coloured bleached (42) horizon over a red, yellowish-red or
yellov and more clayey (B2) horizon, Parent materials are all more
or less siliceous. (Coarse reticulate streaks or mottles of red,
yellow, brown and light grey are characteristic of deep horizons
of the Red-Yellow Podsolic soils where parent materials are thick, !

2. LOCAL DEFINITION

Red~Yellow Podsolic soils are mineral soils in which:=

l. m R or ¢ horizon, if present, is not within 10 inches
of the base of an 0 horizon,

2, chromas are 5 or more in the B horizon;
or redder in the B horizon;
the B horizon,

3. there is no gle
an O horizon,

hues are 2,5Y
values are 5 or less in

¥ horizon within 20 inches of the base of

4. there is an A2

(possibly albic) horizon over an argillic
horizon,

5« if a Bir horizon

is present there is no gley horizon
within 48 inches

of the base of an 0 horizon,

Soils with a gley horizon wi
are considered Gley soils and those with a Bir horizon overlying a
gley horizon within 48 inches of an 0 hori

Groundwater Laterite soils, Lower subsoil chromas than those given

above are within the range of the otherwise similar Gley-White
Podsolic soils,

3+ ENVIRONMENT

3.1, Climate. These 80ils are found in g '"Propical Rainy Climate -
subclass Af' (KOPPEN, 1916). Vhere present at high altitudes they
are possibly present under a cooler climate, No data are, however,
available for these altitudes, The rainfall, using Mohr's system
(MOHR and VAN BAREN, 1954), is Class la, no month having less than
100 mm rainfall, There are no contrasts within the group which
correlate with climate differences except an increase in the depth
of the 0 horizon on the high

er uplands which possibly correlates with
lower night temperatures ang 8lower organic breakdown,

3.2. Parent material, Red-Yellow Podsolic s
developed over sedimentary rocks, rangi

0ils are predominantly
sandstones to clay shales,

from coarse-grained
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‘level,

3.3. Topography. Red-Yellow Podsolic soils are most extensive on
gently rolling to strongly dissected hills but also occur on river

levees and gentle undulations in river floodplains.
0
more than 20 - 25

sol

On slopes of
depth is commonly limited and at least on

Slopes greater than 35" these soils, if they occur at all, are found

in complex association with Skeletal soils.

3.4. Vegetation. The primary vegetation is almost entirely Mixed
Dipterocarp Forest.

In clasdfying the Red-Yellow Podsolic soils at the family

FANILY CLASSIFICATION

level a primary division. is made between those of residual origin
and those of alluvial origin, as the latter commonly have higher

nutrient levels.

Within the soils of residual origin two distinet but relatively

| minor families are first separated: those in which an albic horizon

is present (developed normally over coarse-grained sandstones) and

| those which have more than 20 percent Group III elements in the A2
and B horizons (these being soils mainly developed over igneous rocks).

The other residual soils within the group have no albic horizon

and are poor in iron.

| over some sandstones;

There is an obvious contrast between the rather
homogenous, deep profiles with weakly expressed B horizon over some
shales, and shallower heavier profiles with well-expressed B horizons
but no satisfactory criteria appear to be
|available on which the many observable permutations of profile
characteristics between these extremes can be classified at the family
Classification of these soils is made entirely on the degree

|of textural contrast between the A2 and B horizons. Three families

‘have been established, approximating to light, medium and heavy

| textural divisions.

Within the soils of alluvial origin a subdivigion is made

between those on young deposits and those on old deposits;
Edistinction ig then made between heavy-textured* and light-textured*
(soils within these subdivisions,

!

Table 4:

further

Red-Yellow Podsolic soils - family classification

Origin of Parent

material Other diagnostic feagtures Family
Albic Horizon MATANG
present
More than 20 per cent
Group III elements in A2 ABOK
Residual and B horizon
No albic|Less than 20 Light-textured
horizon per cent (2)* RIALAD
Group III* Medium--textured
elements in (2)* BEETN
A2 and B Heavy~textured o
_ horizons (2)* MERTT
| %i%ftmtexturad SEMILATAT
Recent deposits
, Heavy-textured MALANG
| Alluvial (1)* |
| 0ld deposits
Heavy-textured
|
1 (1)* LUPAR

|

L
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5. NOTES ON THE FAMILIES

Red~Yellow Podsolic soils are the most widely ;epiesented
in & ivisi t is
oup in Sarawak. They are found in all.DlYlslogs.
E:timated that, either alone or in association with Skeletal soils,
they mantle roughly 75 percent of the country.

«l. Matang, The Matang Family is generally found over massive
ieéium to coarse-grained sandstones in small areas of First, Fourth
and Fifth Divisions. The albic ho¥izon is commonly thin and close
to the surface. The B horizon is generally a yellowish brown to
reddish yellow sandy clay loam.

5.2, Abok. Abok Family soils are generally reddish yellow'sandy
olay loams to sandy clays. They are of local importance in First -
and Second Divisions, and are derived from acid igneous rocks, schists
tuffaceous sandstone and other iron-rich sedimentary rocks. Abok ‘
soils generally have low nutrient levels, the main contrast with othe#
families in this group being the relatively high iron content.

2+3. Nyalau. The Nyalau Family is widespread in all Divisions and

is developed over medium~ to fine-grained sandstones or mixed sandsto
and shales. Throughout the profile the soils are commonly brownish
yellow sandy loams over yellowish brown to reddish yellow sandy ;
clay loams. The soil is deep and porous, On some weakly consolidated_

geological formations these soils are rather unstable and liable to
gully erosion, Nutrient levels are low.

in all Divisions, It mainly comprises soils which, due to the mixed
nature of the parent material, have a textursl profile transitional
between that of soils in the Merit and Nyalau Families. It also
includes soils in which the textural contrast between the A2 and B
horizons has been accentuated by collu

vial processes and is not
entirely attributable to vertical clay translocation. Bekenu soils
have low nutrient levels.

!
3
5¢4. Bekenu. The Bekenu Family is present, and possibly widespread, 1
1
1

5¢5. Merit. Merit Pamily soils are generall
loams to clays over reddish yellow slays and are widespread in all

Divisions They are derived ivom phyllitee and fine-textured
sedimentary rocks such as shales and mudstones, The B horizon is
moderately well-developed although structure is commonly only weak.
Shallow and moderately deep soils are most extensive, Nutrient levels
are generally low, although moderately high over some geological
formations.

¥ yellowish brown clay

5.6. Semilajau. The Semilajau Pami

to medium-sigzed rivers, particularly where they drain sandstone hills.

Tpey are generally yellow or brownish yellow sands to sandy loams
with few mottles. Thege soil

: : S are commonly associated with recent
Alluvial and Gley soils., Nutrient levels are low,

35T Malang. Malang Family soils are generally yellowish brown
clays present on river floodplain

: 8 and are important in all Divisionas.
Th?y are commonly associated with Groundwater Laterites and Gley
8oils. Nutrient levels are low to moderate, depending on the source
of the parent material,

ees/47



B

- 47 =

5.8. Sabangang. Sabangang Family soils are predominantly brownish
yellow sands to sandy clay loams. Many profiles are gravelly. They
have been recorded on terrace remnante in all Divisions. Unless

the alluvial origin can be established by examining deep sections,
as exposed in road cuttings, these soils in many instances cannot

be distinguished from soils in the Nyalau Family. They are thus

possibly more extensive than records indicate. Nutrient levels are
low.

5.9. Lupar. Lupar Family soils have been reported on terrace remnants
in Second Division. They are generally yellow to brown clays or

clay loams with few mottles, commonly having a stoneline (or boulder
layer) of river-worn material in the subsoil, As with the Sabangang
and Hyalau Families, if no stoneline is present in the profile these
80ils are difficult to separate from Merit soils.
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GREY-WHITE PODSOLIC SOILS

1. GENERAL

Gmeﬁ—ﬁhite Podsoliézaoils are distinguishe@ f?om the Red-Yello
Podsolic soils on account of a number of characteristics of which
the near absence of iron is the most important. Connected with

this feature are the generally pale colours of all horizons. Contras
between horizons is therefore weak.

The soils have strong affinities with the 'Bleached Soils'
of Indonesia described by Dames (1955, pp. 91-94).

The Crey-White Podsolic soils are soils in which podsolic
features such as an argillic horizon and the formation of weak to
strongly developed albic horizons are conspicuous. They, however,
never show development of a spodic horizon,

The group appears to be an intergrade between Red Yellow
Podsolic soils, which also have an argillic horizon, and/or a weak
albic horizon, and Podsols which display in Sarawak the same pale
colours but have a weak or strongly developed spodic horizon. The
available evidence suggests that Grey-White Podsolic soils were
formed by some of the environmental conditions under which the
Podsols are formed; but other factors, such as texture and slope,
prevent the strong leaching and accumulation of humic materials
in a definite horizon, Soils which could be classified as immature
or weak Podsols are by definition excluded from this group.

At present some soils within the group ocour in association 1
witkh Podsols and are sandy. The environment is favourable for the !
development of the true Podsol profile in time an s although such
soils are very diffiocult to separate from the Grey-White Podsolic b
soils, they are best placed in the Podsols on account of genetic
factors., 1In practise they are difficult to separate in some localities

and tpis underlines the weakness of a genetic classification systen
in which the genetic processes Trequently have to be deduced from
environmental factors.

The Orey-White Podsolic 80ils are not included in the scheme
proposed by Thorp and Smith (1949).

3
|
2. LOCAL DEFINITION i

Grey-White Podsolic 80ils are mineral solls in which:-

l. an R or ¢ horizon, if present, is not within 10 inches
of the base of an 0 horigzon

there is an argillic horizon,

3. there ig no gle
an O horizon,

2

2.

FPEIY Py eI Sy T TP e e P

¥ horizon within 20 inches of the base of

4. there is no spodic horizon,

5. chromas are 3 or less in the A2 n
B horizon: hues
and B horizons;
horizons,

orizon, 4 or less in the 1
are more yellow than 2,5Y in the A2 |

values are 6 or more in the A2 and B
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3, ENVIRONMENT

3.1. Climate These soils are found in a 'Tropical Rainy Climate -~
subclass Af' (KOPPEN, 1916). The rainfall, using Mohr's system
(MOHR and VAN BAREN, 1954) is Class la, no month having less than
100 mm rainfall,

3.2. Parent material. The parent materials are almost without
exception quartzose and poor in ferro--magnesium minerals. Where
consolidated rock forms the parent material it consists mainly of
carbonaceous shales, sandy shales,; shales rich in vein quartz and some
sandstones. Where the parent material is unconsolidated it is
invariably colluvium or old alluvium,

3.3. Topography. The (Urey-White Podsclic soils have been found mainly

on low hilly terrain comprising dissected terraces and strongly dissected

erosion surfaces.
3.4. Yegetation., This ranges from Mixed Dipterocarp Forest to Heath

Forest, the latter generally being indicative of the more sandy
soils in the group.

4. TFAMILY CLASSIFICATION

The group is subdivided into four families, the separation
of which is baged on differences of parent material and texture.

Table 5: Crey-White Podsolic soils - family classification

Origin of parent | Texture of B Family
material horizon
{nak
o S fine KERAIT
coarser than fine SARATOK
i %
01d alluvial Fine e
coarser than fine* TRIBOH

5. NOTES ON THE FAMILIES

5.1. Kerait. The Kerait Family is typically found on Triassic
carbonaceous shales in First Division. The soils commonly occyr in
complex association with Red-Yellow Podsolic soils,

The soil is usually derk grey at the surface becoming
increasingly pale with depth. In most profiles the total iron content
is too small to show a colour difference between A2 and B horizon
although pale yellow mottles may occur in the latter. The B horizon
is therefore mainly characterised by an increase in clay content.
Structure in the B horizon is usually coarse blocky, and during dry
periods large oracks spread from the Al horizon to the deep subsoil
allowing surface humic material to leach down. Removal of clay from
the A horizon and its accumulation in the B horizon is indicated by
thick clay skins lining the oracks.
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The texture iz mainly sandy loam to sandy clay loam grading
into clays in the B horizon. The soils are generally deep, commonly
exceeding 10 feet. In road cuttings, a distinct change from the
white soil material to the black weathered carbonaceous shale can
be seen. The soils are moderately well drained in the A horizon but
drainage is impeded in the lower horizons and water movement is
largely confined to the large cracks formed during dry periods. The
steep slopes usually enhance rapid run off,

Soﬁe 80ils in this family have distinoct reddish mottling
in the B horizon but the matrix colour of the whole profile ‘remains
white to pale yellow., These soils may be intergrades between

Orey-White Podsolic soils and the more strongly coloured Red-Yellow
Podsolic soils,

All soils in this family have low nutrient levels. The
clays are mainly pure fireclays with few impurities.

5.2. Saratok. Soils of this famil
sandstone, quartzitic sandstone
such parent rocks. They
Third Divisions.

Colours, although pale throughout, a
stronger than those of the Kerait Family,

blogky in the B hgrizon and the consistency is friable in the A
horizon but flrm in the B, The soils are predominantly gquartzose.
An albic horizon is usually present but only apparent where ‘the B

horizon is pale yel;ow. Textures vary from sandy loam in the topsoil
to sandy clay loam in the B horizon, Usually the silt fraction

comprises a high proportion of the fine earth. The clay fractisn is
i to be partly pure silica.

; vial material uartz stonelines
are normally found at different depths in the profiie? Although

; X %o the B horizon is normall
gradual, in certain bisequent soils it ig abrupt. If this change B

i . the underlyin material is
not typical of a Grey-White Podsolio profile, thethhf b

6 normally somewhat
Structure is commonly

source material wag boor in iron, Ope cannot therefore expect to find
erait soils ang this presents
they ocour in association,
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5.4. Triboh. Triboh soils are widespread in First Division and to
a lesser extent in Second, Third and Fourth Divisions. They have so
far not been found in Fifth Division.

Triboh soils are quartzose in nature and the texture oontrast-
between layers in the profile may be great. Gravelly layers may
alternate with clayey ones. Triboh soils are coarse-textured,
chemically poor and are expensive to farm. These soils are only
intensively used around Kuching where, through incorporation of much
organic material such ss dung, vegetable production is economically
possible. ; '
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PODSOLS AND GROUNDWATER PODSOLS
1. GENERAL

The soils in Sarawak having a podsol morphology, wit? few
exceptions contain a perched watertable within or on the spodic
horizon. It is by no means clear, however, if all such soils have
formed because of the presence of this watertable, although it is
improbable that those found at the existing regional groundwgter .
level can have been formed in any other way. Because there is Btllll
some doubt as to their origin, this seotion is given the heading
of Podsols and Groundwater Podsols, For convenience they are all

termed Podsols below unless a specific reference is made to the
Groundwater Podsols.

All these soils are so highly siliceous and low in
sesquioxides that humug is virtually the only constituent leached
from the A to the B horizons. They have been described as Humus
Podsols by Dames (1962, p.65). Some profiles, however, have iron 3
compounds as the dominant B horigon acoumulation, Podsols are descri
by Baldwin et al (1938, P+997) as consisting of a few inches of .
leaf mat and acid humus, a very thin dark gray Al horizon, a whitish
gray A2 a few inches thick, a dark or coffee brown Bl horizon and a ;
yellowish brown B2 horizon. They are strongly acid and well drained.

The Qroundwater Podsols are des
having an organic mat over very thin aci
leached layer up to 2 or 3 feet thick, o
cemented hard pan or ortstein.
drained.

oribed (op. cit, p.1000) as

d humus, over a whitish-gray
ver brown or very dark-brown
They are imperfectly to poorly

In Sarawak, soils with a podsol mo
have a thick 0 horizon, a thin to thick Al
a soft to hard Bh horizon,
into either of the two group

Tphology characteristically
» &nd thick A2 horizon over

They cannot be classified satisfactorily
8 defined above,

2. LOCAL DEFINITION

l. an R or ¢ horizon
of an 0 horizon,

2. there ig an albic horizon,

3. there ig g spodic horizon,

4. groundwater is
or B horigzonsg

is not within 10 inches of the base

periodically present in at least the A2

The presence of spodic horizon differentiates these soils
from all oth§r groups except some Skeletal 80ils which have this
feature within 10 inches of the bage of an O horizon, Where gleying
oocurs close to the surface, which feature woulq otherwise qualify
the soils for Gley soils, the Presence of a spodic horizon is taken
:Eizeggiugreater importance; thys all drainage classes may occur in
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3. ENVIRONMENT

3.1, Climate. These soils are found under a 'Tropical Rainy Climate
- subclass Af' (KOPPEN, 1916). The rainfall, using Mohr's systenm
(MOHR and VAN BAREN, 1954), is Class la, no month having less than
100 mm rainfall, Since Podsols occur in close association with
Red-Tellow Podsclic and other soils; the importance of climate in
their development is considered less than that of parent material.

3.2, Parent material. The parent materials of Podsols are
characteristically strongly siliceous and extremely low in weatherable
minerals., They range from arenaceous sedimentary rocks of Permian

to late Tertiary age, to Pleistocene and Holocene coarse sediments;
admixtures of more argillaceous material occur in places.

3.3. Topography. The associated landforms are beaches, terraces,
cuesta dip slopes, plateaux and rugged montane areas. The topography
is characterized by gentle to moderately steep slopes even in the
highland areas.

3.4. Vegetation., The primary vegetation is generally Heath Forest
in the lowlands (WOOD and BECKETT, 1961, p.226), but Moss Forest

at altitudes exceeding about 4,000 feet. Both tend to be dominated
by pole~like trees of a sclerophyllous nature; needle-leaved trees
are common,

4. TAMILY CLASSIFICATION

The initial division at family level is based on whether the
soils are residual or alluvial in origin. Where the C horizon cannot
lhe oxamined this difference is in places difficult to establish from
!morphological evidence alone but taking into account the site properties

of a profile there is normally little difficulty in their differentiat~
ion. Thus Bako and Silantek soils are derived from thick-bedded, gently
| dipping sandstone giving ridge-like to plateau and cuesta topography,
;while the other families occur solely on terraces, alluvial fans and
beach deposits,

1 The next criterion for family separation is whether the

| spodic horizon is predominantly one of humus, or of iron accumulation.
Only the Jerijeh Family has a Bir horizon, which is reddish brown,
mottled with paler colours. Soft iron concrstions are common in

| some Jerijeh soils. All the other families have dark-coloured Bh

horizong,

!

: The families are then differentiated by the degree of development
of the spodic horizon. In the field a strong spodic horizon is
;taken to be one which cannot be augered through easily. The strong

' Spodic horizons of the Miri and Bako families are thought to be due
to periodic drying of the profile which causes cementation of the

| sand grains, Despite being extremely hard to penetrate by spade or
|auger, however, broken-off fragments of this horizon are crushable
|between the fingers and on alr-drying disintergrate to single-grain,
‘humus-coated sand. A weak spodic horizon is one which can be augered
\through without difficulty and is essentially friable. The weak

|Bh horizon of the Buso Family is thought to be due to permanent
waterlogging in the zone of the groundwater table in, for example,
_b§aohsand; that of the Silantek Family is suspected to be associated
with slightly more clay in the subsoil.

1
|
4
1
§

—— A g
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Table 6: Podsols and Groundwater Podsols - family classification

Orig}nﬁofipirént Type of spodic horizon Family
materia
Weak SILANTEK
Residual
Strong BAKO
Bh
Weak BUSO
Alluvial Strong MIRI
Bir Weak JERIJEH

5. NOTES ON THE FAMILIES

5.1. Silantek. Soils of this family are derived from arenaceous .
sedimentary rocks and are found on gentle to moderately steep slopes.
Under primary forest they have a thick well-rooted O horizon and a
distinet Al horizon. The A2 horizon is a light-coloured sandy loanm
to sandy clay loam which overlies a heavier-textured Bh horizon. 3
This consists of pale~-coloured sandy clay loam to sandy clay prominent
mottled with dark brown humus. The soil beneath is commonly weakly
permeable and clayey. The soils are very siliceous, acid and highly
leached of bases and soluble mineral nutrients. Structural faces and
root charnels are favoured sites for humus acoumulation.

5.2, Bako. Soils of the Bako Family are founda mainly on

gentle to
moderately steep slopes. Like Si

lantek soils, they are derived from
arenaceous sedimentary rocks. Under primary forest the O horizon is

thick and well-rooted and beneath the well-developed Al horizon is
light grey, loose sand, This sand rests abruptly on a dark-brown

hard humus pan which overlies Tock or more clayey material. The
humus pan is always continuous,

T Ty e

S i quo. Buso Family soils mainly occupy flat or gently sloping
terraces, bouldery and sandy-textured colluvial fans and some beach

deposits. Typically they have moderately thick, well-rooted O horizond
and a distinet Al horizon.

The A2 horizon is pale-coloured sand to 4
sanqy loamn which overliss a soft, continuous or intermittent Bh
horizon. The C or IIC horizon beneath ig commonly more clayey and ]
may contain gravel and boulders, particularly in the alluvial fans.
Those soilg developed in beach sand have a permanently high water
table; vhereas the terrace and colluvial goils dry out periodically.

5.4. Miri, Soils of the Mipi Fa
marine terraces. They have a thi
@iatinct Al horigon which Gives w

mily are found almost entirely on :
ck, well-rooted O horizon and a i
3J %o white, loose, single grain sand
® base, that changes abruptly to a
hard, dark brown or black humus pan, commonly holding up a perched
water table. In some Places the Pan rests on a relatively unweathered.
wave-cut rock platform, In other oa5es the TIC horizon is comprised
of impermeable clayey sediments. The original freely permeable nature.

of the sand is thought to have allowed free novement of humus-containif
801l water,
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GROUNDWATER LATERITE SOILS
1. GENERAL

Groundwater Laterite soils are not defined by Thorp and
Smith (1949) and for Sarawak a local concept has had to be adopted
to separate these soils from other Groups.

Groundwater Laterite soils occupy small arcas and seem to be
confined to two distinctly different situations. Firstly, they ococur
in association with iron-rich soils such as Lateritdc soils and some
families of the Recent Alluvial soils where intermittent groundwater
levels formed iron concretions or cemented iron pans. They also oc
small areas of old erosion surfaces where groundwater is now absent.
It is believed that the latter are fossil soils.

All the soils have in common an iron-rich layer which has
hardened or may harden on drying out. This material qualifies for
plinthite. It has not been possible to distinguish between iron-rioch
mottled layers which harden on drying and those which do not.

Therefore only the hardened type of plinthite is considered to be
diagnostic of Oroundwater laterites.

2. LOCAL DEFINITION

Groundwater Laterite soils are mineral soils in which:-

1, there is hardened plinthite but not within 10 inches
of the base of an 0 horizon,

2. there is no albic horizon

i
]
]
]

3. ENVIRONMENT

saonlag

Bt Gligate. Groundwater Laterite soils are found in a 'Tropical
Rainy Climate - subclazg Af' (KOPPEN, 1916). The rainfall, using

llohr's systen (MOHR and VAN BAREN, 1954), is Class la, no month )
having less than 100 mm rainfall. :

Sl sl

3.2. Parent material. These soils have a wide range of parent materiag

bgt are most commonly developed on materials rich in ferro-magnesium
minerals, such as hasic igneous rocks, ‘

3434 222253222{, Where fossil soils ocour the associzted landforms |
range from comparatively undissected terraces to strongly dissected
erosion aurfages. In the latter Groundwater Laterite soils are 1
commonly conf19ed to the summits of hills but even on such sites they
are only patchily present. On the terraces these soils are normally

more extensive. Groundwater Laterite soils . :
; are also f
footslopes in association with Lateritic soils, imai 1

3.4. Vegetation. In all areas ma ed i
- th
been removed, The secondary gropp S PTIMRIY VOIS e

wth ¢ ;
Heath Forest species is usually stunted and contains

*
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4. FANILY CLASSIFICATICN

Until more information on these soils is awvailable the
only distinction made is between soils of upland localities and
those at present floodplain level.

Table 7: Groundwater lLaterite soils - family clasaification

Site Family
Upland RAPAK
Floodplain BENTANG

5. NOTES ON THEE FAMILIES

Normally the families occur in small areas which are only
possible to map by detalied surveys. Since little information is
available no attempt is made to discuss these families further.
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GLEY SOILS

l- GEERAL.

Gley soils are comparable to the group of Low~humic Gley :
soils daﬁngd by Thorp and Smith (19?9, p.119) and to the O?ey : :
Hydromorphic soils defined by Cline 1955, p.84). Both definitions
hovever, exclude gleyed soils with thin surface peat acoumul&tlﬁgu .
Baldwin”éiléij“1933;”pTIGGG)-ol&ssed these as Half Bog soils. ere

this accumulation is less than 10 inches thick it ic considered that’®
such soils are probably best

classed with the other #leyed 501%3. :
In Sarewak & group of Gley soils has therefore been locally deiinei.l

The majority of Gley soils are 9asily recognised but in some.

places they are diffioult to distinguish from Saline Gley soils, .
which may differ only in the calinity of the grouadwator - M"Sir?d'»
by its conductivity, Also, soile on apland sites, whore ths profiles
is low in iron ana gleying has miaiual exprossion, have many ;
: ¥hite Podsolic goils. The diffioculfy

mineral and organic layers are
found is discussed under Peat soils.

The local definition, given below,

is thue not entirely
satisfactory for delimiting

some 80ils within the group.

2. LOCAL DEFINITION

Gley soils are mineral soils in whichi=

1. an R or € horigzon i
of an Q horizon,

2. any peaty 0 horizon ig

3. a gley horizon is
of an © horizon,

4. Groundwateg conductivity does not;
cem at 25°C at any time of Year,
5. there is no 8podic horizon;

there is no hardened Plinthite,

8 not within 10 inches of the base

10t more than 10 inches in thickness;

present within 20 inches of the base

exceed 500 micromhos per

higher than thoge stated above :
qualify for the group of Baline Gle

: ; The presence of a peaty
O horizon deeper than 10 inches indicates g Bog soil. A spodic :
horizon is diagnostio for Podzols,

3.  ENVIRONMENT

3.1. Climate. Gley soils are found in 5 '"Tropical Reiny Climate -
subclass Af' (KOPPEN, 1916). The rainfall, using Mohp's system 1
(MOHR and vay DAREN, 1954), is Class la, no month having less than :
100 mn rainfall,

No contrasts Within tle Eroup correlate with
climatic differences, &+0up correlate

3.2. Parent material, Gley wsoilg are developed largely in marine
and riverine clays and to g ainor exte

: nt in riverine sands, Semadoh
and Gerawat Families are developed ovey shales, angd possibly mixed
shales and sandstones,

000/59




- B0 -

3.3« Topography. These soils are found on flat or gently undulating
valley bottoms and old beaches, on low hills and on long gentle dip
slopes. Topography is probably the most important environmental
factor in the development of these soils. Except where developed in
heavy parent material, they are associated entirely with areas of
slow external drainage.

3.4, Vegetation, The upland resfdual soils (Semadoh and Gerawat
Families; are found under Mixed Dipterocarp Forest or, where recorded
at high altitudes, under ¥oss Forest. The soils derived from recent
riverine material bear a cover of Freshwater Swamp or Riparian Forest
in the few arcas where they have not been cleared for cultivation.
Soils from old riverine material are generzlly found under Heath
Forest and those from marine alluvium under Littoral or Swamp Forest.

4. PAMILY CLASSIFICATION

Classification at & family level is based on the origin of the
parent material, the presence or absence of a thin peaty O horizon,
and the texture of the subsoil. The classification is given in
tabular form below.

Table 8: Gley soils -~ family classification

Origin of Peaty O horimon
Parent material less than 10 inches Texture Family
thick
present heavy (1)* GERAWAT]
Residual
absent heavy (1)* SEMADOH
light (1)# LUIS
present
sl heavy (1)* SEBANDI
riverine : ¥ 1
At light (1)* PLAN
heavy (1)* BIJAT
; & %
0ld riverine absent light (1) GONG
heavy (1)* EMBANG
present light (1)*  MATU
Recent marine
o *
o i light (1) TATAU
heavy (1)* DARO

A8 can be seen from Table 8, cerntain combinations of the
features used for family classification have not yet been recorded
and possibly do not occur.

5. NOTES Oil THE PAMILIES

5.1. Gerawat. Gerawat Pamily soils have only been noted in small
areas in Fourth and Fifth Divisions and probably have a very limited
distribution, They are found on long gentle slopes where they
consist of a shallow, gleyed sandy clay soil overlain by thin, rather
mossy peat. Other locations include the ridges of mountains within
the Moss Forest zone above 4,000 feet where Peat soils are also found.
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- madoh. These soils have been recorded in Third, Fourth ;
zﬁzqug:h Dgziaiona and are probably present throughout ?29 :gggzj
although, where they have been seen, they do n9t cover wide &
and are unlikely to be widespread in any locality. They a:gogriG?
mottled, heavy-textured hill s0ils, the gleyed nature of whi &
attributed to an impervious subsoil or substratum and/or to gentle

gradients and slow surface run-off. These snils are of little
agricultural importance,

found with sandy riverine soils of the Plan Family. The most conn

T8 of rivers draining areas with sandy
residual soils. The soils are very poorly drained. The mineral
50il beneath the surface peat or muck is pale to dark coloured,
light~textured and commonly poorly sorted.

J+4. Sebandi. Soils of this family are Present in all parts gf
lowland Sarawak where they occupy a band in riverine floodplainsg
between other Gley soils and Peat 80ils. The soils consist of g
pale-coloured, plasticl.heavyrtextured,material overlain by a thin

peaty topsoil., The Tertility is varisble and crops grown range
from swamp padi to coconuts, sago and rubber, -

5.5. Blan, Plan Family soils are
rarely cover extensive areas. The
vallexs,_particularly where rivers 4
textured residual soilg, They are éenerally grey in colour, sandg
and poorly sorted. .These s0ils are of only local agricultural
importance,

Present throughout the country but
¥ are commonly recorded in smalla}

BB Bijat. Bijat soils aré-ééneraily light grey mottled clays. o
are widespread soils on the bottomlandg throughout the country, excel
vhere Peat soils ape developed. Myuch of the wet padi in the country

is planted on Bijat 80ils, for rubber, coconuts'
and other erops,

S Gong. Soils of this family are generally light grey sands or %
coarse sandy loams, The

. _ *Y are of loca) importance in First.Division -
and possibly elsewhere, They oceour on low-level +¢
3

associated with underlying 1

estone, may be at present floodplain
level._ They are rarely used for agriculture

5.8. Embang. ' These 80ils, like Gop
mapped in TFirst Division.__
clays or sandy clays,

level dnd are used ip P

subsoil although it is acid apg Poorly decompogeq, Coconuts are
gToWn on the soilg in s {44

» and in Third Division the
8oils support coarse grasses for g8razing,
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5.10, Tatau. These soile are common near the Third and Fourth
Division coasts east of Tanjong Jol. In Second Division they are
only important between Kabong and CGrigat and in First Division
west of Tanjong Fo. They are not common along the Fifth Division
coast. These grey, poorly-drained sandy soils are commonly used
for coconute and wvegetables.

5.11. Daro. Daro soils are reclaimed Saline (Oley soils which, through
leachinz and drainage, have groundwater conductivity levels too low

to qualify for grouping in the Saline Gley soils. They are generally
grey clays with few mottles. They have been recorded in Third
Division near Matu and are probably present elsewhere.
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GENERAL | i
| Saline Gley Soils &rc only represented in Sarawak by hydrom
soils developed in areas subject to incursions by sea-water end §
hhwafﬂhﬁiun to high levels of salts in the groundwater. They are .
inoluded in the Saline soils of Baldwin et 21 (1938, p.994). In tH
absence of a atandard.dafinitiona the limits of this group have bel

e ﬂdliﬁgfdiey_soils in this classification are cogsiisred b
'ﬁe'énljjthqﬁe.wﬁioh are now saline, soils formed in 4 marine 4
environment ﬁut_whioh oceur in areas reclaimed by drainage and have
been leached of salts are exeluded from the group. :

Strongly saline conditions are normally indicated in the L
field by halophytic vegetation, Weakly saline conditions are lessJ

Classification has, therefore, to rely on conductivity measurementi
of the groundwater, a more detailed study of Salinity being normallf
impracticable under field eonditions. It is possible to use 2
conductivity in classi in Sarawak, 'fresh' rij?
cromhos except in streas
A lower limit of 500 micromhos ;
(per om at 25°C) is therefore usged to Separate Saline Gley soils froi
other soils.

This system Tequires improvement and two major criticisms
can be made, Firetly, the 1

appears that salinity only
becomes a farming problen in connection With most crops above a
level of 1,000 or 1,500 micromhog. Secondly, the conductivity of
the soil groundwater varies widely, being influcnced by the tide,
the degree of fresh-water flooding and rainfall. While one high -
reading always indicates a saline soil by this definition, one low !

te a non-saline soil.

2. LOCAL DEFINITION

Saline Gley soils ape mineral soils in which:-

l. mRorg horizon is not Within 10 inches of the base
of an O horizon,

2. grougdnatar conductivity eXceeds
25°C at some time of the year,

3. a gley horizon ocours within 20 inohes of the base
of an 0 horizon,

3. EXVIRONMENT

900 micromhos per om at

3.1. Climate. Saline Gley S0ils are fo ' : :
e : und in a 'Tropical Rainy
Cligzte(qbggbclga;A;fgagggPpmﬂ, 1916). The rainfall, using Mohr's
SF A an 1954), is Clas avin
less than 100 mn rainfall.’ s 888 la, no month having

-
=

[
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3.2. Parent material. Saline Gley soils are developed in alluvial
or orginic deposits. While such soils are present in coastal
sands those developed in alluvial clays are much more widespread.

3.3. Topography. These soils develop on flat terrain situated
between low tide and high tide levels. Complex creek patterns and
numerous mud lobster mounds commonly give a strongly developed
miero-relief. 2

3.4. Vegetation While there is no exact correlation between degree
of salinity and natural vegetation, mangrove, Nypa fruticans and
Oncosperma filamentosa are useful indicator species which, in the
order given, generally reflect decreasing salinity levels.

4. FANILY CLASSIFICATION

Within the group of Saline Cley soils a division i first
made between mineral and orzanic soil:t. The organic soils are not
subdivided further. The mineral soils are subdivided into two
texture groups and these are further divias? into weakly saline and
strengly scline groupe. The family classification is given in
tabular form below

Table 9: Saline Gley soils - family classification

Parent material Pextuzgiif mineral Salinity Family

weakly saline NONOK
strongly saline | BELAT

Light-textured (2)*

Mineral weakly saline PENDAM
Hoavy-textured (2)* strongly saline | RAJANG
Organic - v

The mineral soils, when reclaimed and leached of salts, are
considercd Cley soils (sece Tatau and Daro families).

5. FNOTES ON THE FAMILIES

2«1, Nonok. Nonok Family scils are groy sandy loams developed on
swales formed by old boach deposits and on coastal flats.

5.2. Belat. Belat Family soils are generally grey sandy loams to
gravelly sands. They are developed in colluvial wash from nearby marine
Or riverine terrace deposits and are also found on sandspits below

high tide level.

5.3. Pendam. Soils in the Pendam Family are generally greenish grey
Yo dark grey clays, commonly found bordering estuaries although
ocourring in other coastal situations. Characteristics are varied, as
Pendam soils are commonly thoroughly mined by the mud lobster
(Thallsssima anomala) In many areas these soils have been

cultivated for wet padi or coconuts and their saline character is

only apparent in groundwater analyses.
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g, g Rejang Panily soils are dark grey to greenish grey|
which, in most areas, have been left in their natural state, hay
been mined by mud lobsters to give numerous mounds and hummocke
are orossed by a close pattern of tidal crecks. The primary ve
is mangrove and Hypa fruticans,

5.5. Limbang Limbang soils comprise fine woody debris, largely
deriy o BroVe and Nypa fruticans, or from the debris of
E Mmplﬂarest tree species. !

1o fhes of the Kayan, Sarawak and Ssdong Rivers, Firet Diwision,

in the dolta of the Rajang River, Thipd Division, and aroun? Hrun
Bay in Fiﬁh Division, _ ;
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PEAT BOTLS
1. CGENERAL

Peal =o0ils are largely equivalent to the Bog soils of Baldwin
et al (1938, p.1000), and are widespread throughout lowland Sarawak
and in some mountainous areas, covering about 13 per cent of the
State, They normally occur in association with Oley soils. Peat
s0ils are permanently waterlogged and consists of raw, generally woody
peat exceeding 10 inches in depth and rest on gleyed mineral soil.

In places, particularly close to large, meandering rivers, soils

occur which consist of deposition sequences of mineral and organic
material in lenses or bands. Where the surface organic horizon

does not exceed 10 inches and the underlying soil consists of
depositional layers of mineral and organic material, the depositional
organic layers together must exceed 65 per cent of the profile beneath
the O horimon. Where these orzanic layers comprise less than 65 per
cent the soil is classed as a Qley soil, not a Paat soil.

Baldwin et al (op. cit) described Bog soils =s brown, dazk
brown or black psat or muck over brown peaty material, with very poor
internal drainage. The local definition of Peat soils follows this
concept but specifies a minimum depth of 10 inches, shallower
organic soils being grouped in the Gley soils,

2. LOCAL DEFINITION
Peat soils are orgunic soils in which:-

1. The O horizon consists of peat or muck (more than 35 per
cent organic matter) and is more than 10 inches deep,

2, groundwater conductivity does not exceed 500 micromhos per
em at 25°C. at any time of year.

3. ENVIRONMENT

3.1, Climate. Peat soils are found in a 'Tropical Rainy Climate -
subclass Af' (KOPPEN, 1916). TVhere present at high altitudes, they
are possibly present in a cooler climate. No data are, however,
available for these areas. The rainfall, using Mohr's system

(MOHR and VAN BAREN, 1954), is Class la, no month having less than
100 mm rainfall. In the lowlands, climate does not appear to be a
major factor in the development of Peat soils, but at altitudes
exceeding about 4,000 feet the cooler temperatures, persistent
cloudiness and high rainfall are probably the prime reason for the
existence of these soils.

3.2, Parent material. Peat soils consist of deep organic accumulations
of Freshwater Svamp Forest and Moss Forest debris, although the

basal peat of the lowlands is commonly formed of Saltwater Forest
remnants (ANDERSON, 1964, p.13). The orzanic accumulation overlies
gleyed mineral material. The organic deposits range in composition
from well preserved wood, leaves and grass to comminuted plant remains.

3.3 Togoggaggx. Peat soils occur largely in alluvial basins. Where
best developed, these topogenic Peat soils Lave a domed surface,
steepest at the margins, the highest point of which ig, in some
rluces, 60 feet above river level. Climatogenic Peat soils are

and found at altitudes of about 4,000 feect where in some areas they
firm 4 more or less continucus mantie over all but the steepest
slopes.
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S2ECLA% 0N, 2 Peat soils iz Peat Syal
3.4. Vegetation. The primary vegetation on . oat Sy
Forest on lowland peat (ANDERSON, 1963, pp.142-144) and Moss Fore
2t high altitudos.

§Y F&@ﬁgz"?-"mBsirxmxezy '

. The initial gubdivision at family level is based on topogré
A sec ﬁf'J'_aubdivisipn is then made on the depth of the peat, an®
&rﬁitﬁi@yﬁiimit'of'40*inohes being considered of agricultural =
significance. The shallow peats are then separated on the basis of
the texture of the mineral subsoil. :

”Table_lﬁ:i Phatlaoila = family clagsification

_Origig Tl A= ;Dther diagnostic features Family
. Mineral subsoil :
Al
0 horigon | light-textured 104
10-40 : .
: inches deep Mineral subsoil MUKAR
Topogenic heavy-textured
0 horizon ;
more than .
40 inches ANDERSON
deep
0 horizon
;. ; 10-40 _
ooyt PRS0 MULU
deep

5. NOTES ON THE PAMILIES

5.1. Igan. BSoils of this Tanily consist of shallow, acid peats,
commonly woody ox slightly sandy, overlying sand. They are found
mainly in coastal areas particularly in Third and Fourth Divisionsd}

Where successfully drained they are used for vegetables, fruit treed
and coconuts, : .

generally shallow, acid peats, &
& plastic clays. They border =
any small separate swamps. They are
adi, sago and rubber, ‘

large inland Swamps and form m
used in many areas for swamp p

These soils are deep, woody, acid peats occupying
any small swamps in the lowlands. Their base, in
nany places, is lower than mean tide

level. Recorded depths commonly
exceed 20 feet and may exoeed 20 feet (ANDERSON, 1964 p.9). They =
are used in places for 5ago and, in the lower Ra : :

r Rajang area, for rubb®
5:4. Mulu,

T .
¥ been examined at Mulu in Fourth
Svinion; they oteur under Moss Forest above 4,000 feet where they
;::iiy :iceediio-1nches'§gbd°pth- comparison with the lowland
y %he soil is more Tous, gpo eSS 1
are not used for agrioul tuve, s Bpongy and less waterlogged. They
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RECENT ALLUVIAL SOILS
1. CENERAL

Baldwin et al (1938, p.1001) describe Alluvial soils as
stratified soilg with little profile development, some accumulated
organic matter and a wide range of intermal drainage (from poor to
good). This concept is followed in Sarawak but the range of drainage
conditions is limited to well-drained and imperfectly-drained.
Poorly-drained soile are included in the Gley soils.

2. LOCAL DEIINITION
RHecent Alluvial soils are mineral soils in whichs-

1. an R horizon, or a C horizon, consisting of rock weathered
in situy is not within 10 inches of the base of an O
horizon,

2. where the profile consists of bands of coarse and fine
earth, there is no band of material with more than 80
per cent coarse earth which is more than 20 inches
thick and is within 10 inches of the base of an C horizon,

3. a gley horizon, if present, is not within 20 inches of the
base of an O horizon,

4. neither albic nor spondic nor argillic horizons are present.

Where thick bands of coarse earth are present within 10 inches
of an O horizon the soil is classed as a Skeletal soil.

3. ENVIRONMENT

3.1. Clinate. These soils are found in a 'Tropical Rainy Climate -~
subclass Af' (KOPPEN, 1916). The rainfall, using Mohr's systenm
(MOHR and VAN BAREN, 1954), is Class la, no month having less than
100 mm rainfall.

3.2, Parent material. The parent materials are recent riverine and
marine deposite derived from sources varying from igneous and
metamorphic rocks to sedimentary rocks. Textures of the parent
naterials range from gravelly sands to clays. Only where basic
igneous or argillaceous rock types are the source; is the clay
fraction usually dominant in the alluvium derived from them but
there is also a succession along the piver courses, from their
sourdes to their lowest points, from coarse textured materials to
increagsingly more clayey deposits.

The most poorly sorted soilg are characteristic of the higher
reaches of rivexr courses.

3.3. Topography. These soils are normally found on present levees
and riverbanks. They are also found in some small, narrow valleys
in interior areas and on alluvial fans. Along the coast the soils
are found on recent beaches and sandpils.

3.4. Vegetation. On the riverine families the primary vegetation

is mainly Mixed Dipterocarp Forest in which large emergent irees
give the impression that it may be of better quality than the more
denge forest of the same nature on related upland soils found nearby.
Borneo Ironwood (Busideroxylon sp.) Tavours the more sandy soils.
Wild fruit trees, in particular Illipe Nut (Shorea sp,) are more
common than in related Mixed Dipterocarp Forest on the hills,
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. 4. FAMILY CLASSIFICATION

- Pamilies are classified initially on colour, This is
indicative of total iron content, whioh in Sacawak is closely
related to many other oharacteristios such as source material, &
phosphate fixing power and drainage. A second subdivision is A
based on origin. A further subdivision is then based on texture, s
two texture clagses being used. Where soile consint of depositig
leyers of contrasting texture, the dominant texture group is esting
by considering the thickness of each layer (to a depth of 48 inches
and the texture group to which it belonge. YWhere, however, the

surface 20 inches is of one texture group, the texture of deeper 3
layers is not considered, :

Table 11: Recent Alluvial B0ils - family clagsification

Colour | Parent material Texture Families §
ettt i it i wls 2 S R
Hues 7.5 YR : i
or redder; ; A light (1)* RAMUN
values 5 or
less heavy (1) TERBAT
Marine

light (1)* SEMATAN f
Hues 10YR or light (1)* KAYAW
yellower;
values 5 or Riverine
less

heavy (1)* SEDUAU

Marine

light (1) KABONG

>« NOTES ON THD PAMTLIES

small streams draining i
A are usually strong brown gravelly
clays to sandy loams, with alternating layors or contrasting text
They are well to exaess@valy drained soils, They are used for a
variety of crops bug mainly for perennials, Nutrient levels are
: 5 Sarawak:soila.
5.?. Terbat. These soi Bociation with Ramun
iolls in al;uv1alifans valleys close to basic
gneous Tock massifs, They are Mainly found in First Divieion, in
Particular in the Seri & «  Textures are usually
homogenous throughout i soile are weli drained.
Colours are usually-strong brown to reddis

. h yellow, Physically they
are superior to most 80ils in Saray i i
lower than those of th rawvak although nutrient levels are

@ related Rap
St Sematan{ This famii; e
?nd Tanjong Po in Firet Diyi, Where rock types rich in
erro-~magnesium  Trom th

_ : e8e outcrops eroded ,
faterials are distributeq along the congt by 1ong-Bhgre drift. Soils
of thig fanily are comronly foung in association 3
Ka?ong Family iiila. Sematan 80118 ape browm to
colour, are we drained but have an 4 te1 ' !
24 and 48 inches, They contaip an ab ol Bt ot e 4

articularly in + < shell fragments
Eae formed.y in the lower 8ubs0il where ip some localities, oalcrete‘

ween Tanjong Dato



5.4. Kayan. These soils are widespread in all Divisions where they
occur along the upper reaches of rivers draining areas dominantly

of arenaceous rock types. They are usually brownish yellow to yellow
sandy soils butthin layers of =z loamy texture may occur. The soils
are not generally used for agriculture because of their low fertility
and susceptibility to erosion and flooding.

5.5. Seduau. This family is found throughout Sarawak but the total
area covered by it is believed to be small. It occurs in places in
small interior wvalleys overlying consolidated rocks. These soils are
browniesh yellow heavy loams. Drainage is usually moderately good but
underlying rock may give rise to perched water tables in the wet
season. Seduau seils are commonly uged for rubber if they ocour in
areas of significant extent.

5.6, Kabong. Soils of this family have developed in young sand bars,
spits, and recent beaches along almost the whole coastline of Sarawak
except the streteh between Tanjong Po and Kuala Krian. Kabong goils
are quartzose but between Tanjong Dato and Tanjong Po contain muscovite,
biotite and sericite. In the latter area they are associated with
Sematan soils to which they are related. A common feature of Kabong
soils is the relatively high total calcium content derived from

shell fragments.
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A APPENDIX
°  EXPLANATION OF TERMS USED

f

ﬂﬂbﬁﬁééaéidffréfsrenpp'the definitions of thg main teoh

jod in defining the great soil groups and families are g
_ In the case of texture some goneral terms hzve been p:
'”'aﬁﬁihe&%férllooal_uaan These are asterisked in the text abovag?
i ""¥%Vﬁhioh-réquiré clarification but are relevant to o numberd
. groups are included here to avoid duplication in the text.

K 's_system. A tropical rainy climate, in this system, is oné
whioh the average annual tempersture is at least about 20.0 and}-

annual average rainfall at least 600 mn. Subclass Af cllmuteaﬁ‘
at least 60 mm rainfall in the least rainy month.

Rainfall - Mohr's aystem,
regime in'which_all-MOnﬁha
This Class oan be described

PARENT MATERTAL

Class la roinfall is defined as a raii
of the year have more than 100 mm raifh
- as 'Continuously Wet'.

Origin of alluvial parent material,

family level for nany groups between

and past origin, TFor practical purpo :
that which is actively accumulating and is within reach of present
river flooding while ol alluvium, or alluvium of past origin, ?f
considered that which is beyond the reach of present river floodill

A distinction ie made at t(ﬁ
alluvial parent material of 1
8e8 recent alluvium is congits

MINERAL AND ORGANIC SOIL

Mineral soil is considered that which contuins
organic matter. Organic soil cont
matter. For classification
peat and muck, all being te
word is used in t

sel@e of peat wit

less than 35 per 1
ains more than 35 per cent orgol
PUrposes no distinction is made betwes
rmed peat. Where muck is mentioned, UA8
he sence of finely comminuted woody debris, not ¥
h a high percentage of mineral matier. 1

At the great soil group level soils are classified as 'mineral soil
or 'organic soils' on th

e basis of the horizons below the surface
10 inches, k-
S0IL DEPTH

For classificatio

N purposes the
of 48 inches from the surface or

Profile is considered only to a .
» Af an 0 horizon is present in 3.
mineral so0il, from the base of the o horizon. Thus in a definitid
in the notes on a fami 'no spodio horizon', for example, means M
8podic horizon within 48

; inches of the surfuce or the hase of the ¥
horizon, if an 0 horizon ig Present, '

SOIL DIACHOSTIC RORIZONS

O horizon. Horizon: (1) formed or forning in the upper part of m *;

Soils and above the mineral part; (2) dominated by fpesh or partly
decomposed organic materialy ang (3)

containi ore than 30 per |
cent organic matter if-tha'mineral fra T8 fore ? 31
clay, or more than 2 |
has no clay. Intermediate o}

® olay content requires rtional
organic-matter oontent.(U.s.n,g,’ 1960, P-gS.) propo



A horizon. Mineral horizon consisting of :~ (1) horizon of
organic-nmatter accumulation formed or forming at or adjacent to

the surface; (2) horizon that has lost clay, iron or aluminium

with resultant concentration of quartz or other resistant minerals

of sand or silt size; or (3) horizon dominated by 1 or 2 above

but transitional to an underlying B or C horizon. (U.S.D.A.,1960,5.25).

Al horizon. Iineral horizon, formed or forming at or adjacent to
the surface, in which the feature emphasised is an accumulation of
humified orgenic matter intimately associated with the mineral
fraction. (U.8.D.4., 1960, p.25)

A? horizon. Mineral horizon in which the feature emphasised is loss
of clay, iron or aluminium, with resultant concentration of quartz
or other resistant minerals in sand and silt sizes. (U.S.D.A.,1960,p.25.)

Albic horizon, A surface or lower horizon having such thin coatings
on the sand and silt particles that the hue and chroma of the horizon
are determined primarily by the colour of the sand and silt particles.
Bspecially in soils rich in quartz, moist chromas of albic horizons
are 3 or less, and dry chromas less than 3. Chromas ars lower

than those of an underlying argillic horizon, unless the chroma of
the argillic horizon is 2 or less. Dry values are higher and moist
value usually higher than those of an underlying argillic horizon,
and always higher than those of an underlying spodic horizon. 4n
albie korizon usually lies on an argillic horizon; spodic horizon

or on a fragipan or an equally Impervious horizon or layer.
(U.S.D.4., 1960, p.60.)

B horizon. Horizon in which the dominant feature of features is
one or more of the following:-

(1) an illuvial concentration of silicate clay, iron
aluminium, or humus, alone or in combination;

(2) a residual conceatration of sesquioxides or silicate
clays, alone or mixed, thalt has formed by means
other than solution and removal of carbonates or more
soluble salta;

(3) coatings of sesquioxids / adequate to give conspicuously L is
darker, stronger or rodder colours than overlying and
underlying horizons in the same sequum but without
apparent illuviation to meet requirements of 1 or 2
in the same sequum; condition in sequums lacking
conditions defined in 1, 2 and 3 that obliterates
original rock structure, that forms silicate clays,
liberates oxides, or both, and that forms granular,
blocky or prismatic structure if texturea are such
that wolume changes accompany changes in moisture.

(U.8.D.4., 1960, p.26.)

B2 horizon. That part of the B horizon where the properties on
which the "B" igs based are without olearly expressed subordinate
characteristics indicating that the horizon to an adjacent overlying
A or an adjacent € or R. (U.S.D.A., 1960, p.27.)
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.Arggllic horizon.

(e a AR : . ; butf?
An argillic horizon forms below an eluv%al horizon e
nay oooux,atfigi surface if a soil has been partially truncated.:
Tt meets the following requirements:-

discontinuity between the A and the argillic horiﬁ;
-1t contains more clay than the A as follows:-

_Ziﬂ wi; nhéfg 3&,§ig§§@1fﬁ{réﬁsina, and there is no lithologd

a, If the 4 has less than 15 per cent clay in the fine 8
. earth (less than 2 mm.) fraction, the argillic ho .2
must contain at least 3 per cent more clay than the.
(13 per cent versus 10 per cent, for example.)

':5;>£f.tﬁﬁwﬁhhaaﬂﬁbfgithﬁﬁ 15 per cent clay and less than!
- per cent in the fine earth fraction, the ratio of

clay in the argillic horizon to thet in the A must B
1,2 or more.

Ca Ifﬂtﬁa-k.haa,more tﬁan 40 per cent clay in the fine i;
: earth fraction, the argillic horizon must contain af

least 8 per cent more clay than the A. (50 per centl
versus 42 per cent, for example.) 3

2, The argillic horizon must be at least one-tenth the £
thickness of the sum of all overlying horizons, or B8
‘than 15 on (6 inches) thick; and the olay inoreases
required under item 1 must be reached within a vertit
distance of 30 om (12 inches) or less. k-

33

If peds are present, an argillic horizon must show clay
skins on some of both the vertical and horizontal pet
surfaces and in the fine pores, or must show oriente®
clays in 10 per cent or more of the cross section.

4. If a profile shows a lithologic discontinuity between
. A and the argillic horizon, or if only a plow layer &

overlies the argillic horizon, the argillic horizon B

show only clay skins in some fine pores and, if peds:

exist, on some vertical and horizontal ped surfaces;
or the cl

ay skine must constitute approximately 10
per cent of the cross section.

tZ20n does not necessarily have more clé
‘than the C horizon, but it should have more fine clajf
than the C,

(U.8.D.4., 1960, pp.44-45.)

2

podic horizon,

A spodio horizon is one whion shows the following propertil

1. Amorphous coatings of humue and allophane or of humus,
allophaua,.and:f -

' _iTee sesquioxides on particles of sand
or silt, Or rounded to subangular pellets of humus @
of humus and sesquioxides between 20 and 50 microns ¥
diameter; or both,

2, More than 0,29 e g doiait 3
. ' R0 Of cent 7
sesquioxides in some 5 SATONL, e A AR .
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3. No eclay skins, under crossed polarizers coatings in thin
sectiong show slight or no birefringence and no extinction
on rotation, which indicates substances forming the
coatings are not both crystalline and oriented.

4. No gtructure; or structure other than blocklike; or
blocklike structure only if the grade of structure is
‘.‘fe-ik.

5. Carbon-nitrogen ratios of wmore than 14, if profile is
virgin.

6 Sl?{ ratio in clay fraction less than that in clay
ract%on of overlying A2 or albic horizon and less than
that in clay fraction of parent material,

(U.8.D.A.y 1960,p.49.)

Plinthite. Pliathite is defined by the U.S. Department of Agriculture
(U.S.D.4., 1960) as the sesquioxide rich, humus pcor, highly weathered
mixture of clay with quartz and other diluents, which commonly occurs
as red mottles, usually in platy, polygonal, or reticulate patterns;
plinthite changes irreversibly to hardpans or irregular aggregates

on repeated wetting and drying, or it is the hardened relicts of the
soft red mottles. The lower boundaries of plinthite are often diffuse
or gradual, but they may be abrupt at a lithologic discontinuity.

Plinthite may occur as a constituent of a number of horizons,
including ochric and umbric epipedons, argillic norizons, oxic
horizons, and C horizons, It is a form of the material which has
been called laterite, renamed to obtain a bettor combining form -
for the new nomenclature. It normally forms in horizons below the
surface, though it is commonly exposed at the surface, and may, under
fsome conditions, form at the surface. In Sarawak the term 'plinthite!
is used only for the hardened form of this material,

C horizon. & minoral horizon or layer; excluding bedrock, that is
either like or unlike the material from which the solum is presumed
to have formed, relatively little affected by pedogenic processes,

and lacking properties diagnostic of A or B but including materials
modified by:- (1) weathering outside the zone of major biological
activity; (2) reversible cementation, developmeut of brittlencss,
development of high bulk density, and other properties characteristic
of fragipans; (3) gleying; (4) accunulation of calcium or magnesium
carbonate or more soluble salts; (5) cementation by such accumulations
a8 caleciua or magnesium carbonate or more soluble salts; or (6)
cementation by alkali-soluble siliceous material or by iron and
silica. (U.S.D.A ,;, 1960, p.28)

R horizon. Underlying consolidated bedrock, such ss granite, sand-

stone, or limestone. If presumed to be like the parent rock from which

the adjacent cverlying layer or horizon was formed, the symbol R is

used alone, If presumed to be unlike the overlying material, the R

is preceded by a Roman numeral denoting lithological discontlnuity.
U.8.D.4., 1960, Pe 23 )
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SOIL TEXTURE

8ix broad texture classes are recognised, as follows:-—

Fragmental soils: Stones, cobbles, gravel, and coarsed
Sandy soils: Sands other than coarse sand,; and loamy '8

Light loamy soils: Light sandy loams (less than 15 pes
other than light very fine sandy loam; and light 10:;;
(less than 15 por cent clay).

Light silty soils: Silt; 1light silt loam (1less then 15
per cent olay)s and light very fine sandy loan (less}
15 per cent clay). !

Heavy loamy soils: Heavy sandy 1oams5 loams, and silt &

3

(all with more than 15 percent olay sandy clay loam
clay loam and silty clay loam. -

Pine~textured soils: Clay, silty clay, and sandy clayai
(U.8.D.4., 1960, p.100)%

In many great soil groups a distinction is made at the £

level between light-textured and heavy-textured soils. Where t;
single division is made between the classcs the desoriptive term

in the textis followed by the symbol (1)¥ ihere this symbol is
used the following definitions are meant ;- '

Light-textured (1)* §0ils. Sandy, light loamy and 1ight
silty soils., (Fragmenial y

S50ils are not included),
Heavy-textured (1 )» goilg,
aoils.

Heavy loamy and fine textuld

i
Where there is a textural increase down the profile and &
textural B horizon is

present, classification is made on the tox:
of the B horizon, '

Within the group of Red-Yellow Podsolic soils a division |
into three texture groups is made in the case of residual soilsdl
Where three texturs EToups are employed the descriptive term in'j§
the textis followed by the symbol {2)* and the following defini®i
are meant:- .

Light-textured (2)* soils, Soils in which the B horizon |
is sand, light loam,

light silt or heavy loam, If heavy loam,
the B horizon is heavy sandy loam,

i heavy loam or sandy clay loams
8ilty olay loam and clay loam are exeluded,

Medium-textured (2)* Soils. Soils in which the B horizon-;
is silty clay loam, clay loam or fin

unless the A2 horizon i

Heavy-textured (2)% soils.

Soils in which the A2 horizon |
clay loam or fine textured

and the B horizon is fine textured.

Very firm. Soil material crushes under strong pressure
barely crushable betireen thumb ana forefinger, it :

Extremoly firm. Soil material erushes only under very
strong pressure; ocannot be trushed p

etween thumb and forefinger
and must be broken apart bhit by bit. : 3




Salinity

groundwate
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DISCUSSION

m

*homas : .- You have said that the oriteria used for
distinguishing the soil units at all levels
are essentially based on easily recognisable
featurcs. But I can see that total P, C.E.C.
and group 3 elements have been used to
distinguish Families in, for example,
Skeletal Soils, Brown Forest Soils and
Red-Yellow Podzolic Soils.

- TIn most cases we can recognise goil units by
their physical features alone but to be safe
the chemical properties of the goils are related
$o their morphology. Chemiocal charecteristics
are therefore not used as sole diagnostic criteria
but as factual evidence, e.g. weathered basic
igneous rocks may not be recognisable as such
but total P is used to bring out the evidenoce,
since in Sarawak only soils derived from such
parent material have high total P values.

Scott;

distinction made
aguification unite.
nesiderable difficulties

landscapes ?

T .

s e - There appears to be no
between mapping and ol
Does this not lead to €O
in mapping complex goil

Sostts - The mapping units used in Sarawak consist
of a mixture of simple units for the land-
scape and compound units for the more
complex. Probably, whatever mapping unit
is used, given a complex goil landscape the

final map will be complicated.

Leamy , B :

e - This is true, but I feel that you should
map what is there, for when you map on
classification units there oan be Dbias in

the map. _ /; '
Co = 8
i h i o IR




Andriesse:

Guhas

Scott:

Dumanski.:

Andrieasse:

Bailey:

Thomas:

Scotts

Wong:

Scott:
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Families in most cases correlate with
topographic or geological boundries,
therefore parent material and topography are
used in drawing boundries between families
and where this is not possible an association
of families is used as & mapping unit. The
family is the main mapping unit because

it is based on morphological features
recognisable in the field., Beparation
within o family is done on chemical

grounds and it is possible that many

of the families in Sarawak are equivalent

to certain series in Malaya, and some
families are equivalent to sub-groups

in Malaya.

Does chemical analysis used for classification
refer to the nutrient status or fertility
aspect of the soil or to the soil formation
processes e, 8. Sesquioxide content ? It

would be better to base the classification

on morphology and soil formation proccsses
rather than on the nutrient status which

has to be verified by the Agronomists.

Chemical analysis is used mainly as an aid

to classification, Wutrient status of Sarawak
s0ils is on the average very low and cannot

be used for classifying soils, but total P ;
and total iron, for instance, bring out distinoct
difforences in soils which are tied up with
other morphological differences.

Do you consider that soil chemigtry is a
more favourable system to clasgify soils
at the series level than soil morphology ?

If all the morphological criterisa have been
used in differentiating the soils down to
the family level then chemistry has to be
used in separating out the seriea.

Chemistry is used mainly to geparate the
saline soils at the family level,

In your classification you have not laid

any undue importance on parent rock material.
Fs it true that you have given more importance
in your classification to the chemical nature
of your soil. Ior example, you meparate

your Kapit and Sedong Families according

to total phosphorus content. But the Kapit
could contain shale, sandetone or granita,
whilst Sedong Family basic or intermediate
igneous rock material.

In pr%ctioe parent material is used in
clagsifying the soils but chemical data
are referred to for further confirmation.

To what extent is structure of the moil used in
the classification at Tamily level since most of
your survey is based on auger borings.

Structure has been congidered in

only one
case and that is a laterite 8011, X
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History

Intcrest in Malayan soils and their classification can be traced
o the early yecars of this century, but the first overall attempt to
clate Malayan soils to great soil groups recognised elsewhere in the
rorld did not appear until the 1950's, when Owen (1951) published a
rovisional classification of Malayan soils. This was a valuable first
ssesement but, because of a lack of information about the soils, was
inevitably deficient in detail. The implementation of the Schematic-
econnaissance Soil Survey of Malaya, which aims to provide a complete
tocktaking of Malayan soil resources, gradually brought forward new
information on the soils and enabled a second, and more compréehensive,
verall soil classification to be proposed., This accompanied the 1962
0il Map of Malaya (Panton, 1964), but was still regarded as tentative
ecause of a lack of precise soil information over large parts of the
sountry. Other authors have contributed by suggesting corrolations between
oils of certain regions in Malaya and soil groups recognised ¢lsewhore
Joseph 1965), but the application of all the classification proposals
iade to date has been severely restricted by a lack of data.

This situation is changing daily, and with wore than 75% of the
and crea of Malaya completed on the Schematic-Reconnaissance Soil Survey,
t is felt that enough information is now available %o Justify preseating
hat night be called the first approximation to a fully comprehonsive
echnical soil classification.

Requirements of & Soil Jlasgification

The main requirements of a technical soil classification are:

1) The categories used should be clearly stated.
In the past, three categories have besn employed in Malaya -
the soil series, the great soil group and the order. In this
approximation two further categories, - the soil family and
the suborder are introduced, and the relationship of the five

categories is as follows:
SERIES - FAMILY = GREAT SOIL GROUP == SUBORDER == ORDER -

2) The names used for soils falling into each category siould
where possible be terms which have been cdefined elsewhere and
are widely used and understood. Where this is not possible,
new terme proposed should be fully defined according to
morphological and analytical characteristics. One reason
why thie present attempt can only be a first approximation
is that sufficient analytical data is not yet available.

: .Ql’ao




The Structure of the Clessification

The appearance in 1960 of a comprehensive system of soil class
fication in the Sevanth.Approximatioﬂ'(&oil Survey Staff 1960) injects
considerable vitality into the international correlation of soils, ang
introducing completely new terms, cnabled a fresh approach to be made,
particularly to the classification of S0ils in the higher catcgorics. |
the past in Malaya, categories above Great Soil Group level have been
very broad and are quite inadequate in the Light of new information thi
has been obtained over recent years. The introduction of Seventh Apprel
mation terms for Suborders and Orders corrects this inadequacy and al
facilitates realistic correlation on an interrnational scale. Unfortunat
the Seventh Approximation is also admittedly deficient in information
tropical soils, and the definition of the main relevant order - the
oxisels -~ is incomplete and largely untesteqd. However, a recent paperl
Haantjens (1965) contains Proposals which largely correct this situstil

as far as the Malayan scene is concerned, and his suggestions for the

order are adhered to in this
paper. '

reises in Malaya hate
gning soll series to Great Soil Groups. Ti§
verious sources, buf

enched ir soil Literature, only ra
have they been satisfactory defined, OVer récent years several auvthors

and agencies throughout the world have been eritically examining these
Groups and two recent papers (Dudal and Moormann 19645 World Soil Resol

. Sular luterest and make feasible an attep
to allot accepted and well-defined SPOup names to Melayan soils.

Definition of Great Seil Grougs

The following definitions,

with one o 1o NS ( ronil
the two sources asnt exXception, are drawn f»

ioned above with glight modification,
E£§9§92§= These soils have little or no profile differential
i are derived from sediments othey than those
deposited in water, They typically have an AC pro
horizon shallow and merging into uncon™

1 in Malaya they are found

on aeolian sands where profiles are normally devod

: subsoils are frequent
a whitish pure quarts residue; or on slope colluvi

Where profiles mr?lmostly of medium texture (sandl
throughout, may have gravels and stor

ALLUVIAL S0ILS:
-—_-—--_-____

an AC profile formed on recél
ek ity : » Marine or lacustrine origiﬂ'
izon is yeakly developed and merges into
v Usually wet, mineral material
hce of reduction (gley).
regularly receive additions of




ACID SULPHATL SOILS:

100 KUMIC GLEY SOILS:

WSy ) Wi - ’2 1

Acid sulphate soils are usually formed fro
recent fluvial or marine deposits in brackish
@ator or on tidal flats, and an importﬁnf'fﬁk”””
is their high content of sulphides which causes
severe acidification upon drainage. They have an
ACr profile in which the A horizon, which ﬁﬁfﬁhﬁv&
2 relatively high content of organic matter, rests
upon undifferentiated, wet, mineral material
fho?ing evidence of strong reduction, and usually
having greenish grey colours and a distinctive =
sulphurous odour. ' et

These are soils with an ABC profile. The An*
horizon overlies a strongly bleached Ae¢ horizon,
the thickness of which varies widely. The B
herizon shows an accumulation of iron, org&nié”
matter, or both. In Malaya these soils are always
light and usually very sandy in texture. They

are most extensive on the old coastal sand
deposits of the east coast, but have also been
identified on granite at high altitudes (4000 ft.)

These soils are developed on alluvial or colluvial
parent materials of riverine or marine origin.
They occur generally in poorly drained locations
and are characterised by gleying throughout the
profile or gleying immediately below the surface.
They normally have a thin, not very dark, Ah
horizon and a textural B horizon which frequently
shows conspicuous strong mottles, Undisturbed
profiles normally show an Ah/Ae/Btg horizon

sequence.,

RED. v SR P i _
_2_£QLLOW PODZOLIC SOILS: These soils form on non-basic parent materials

and have an ABC horizonation. Generally, the ah
horizon has a weak structurc and overlies o pale
Ae horizon which merges into a etrong yellow or
red Bt horizon with a subangular blocky structurec.
Clay movement is indicated by coatings on struct-
ural faces. The clay is of the kaolin group and
the lower part of the profile often shows mottling
and may contain iron concretions. In Malaya, the
A/3 horizon differcnces arc not nearly as marked
as in most areas where these soils occur and it
is suggested that the following requirements be
regerded as essential for this group:

(1) An Ae/Bt horizon sequence recognised
in the field by a change in colour
(usually from yellower to redder huc,
or from lower to higher chroma), and
an increase of clay in the Bt as
gauged by texture assessment.

(2) 1f the Ac has less than 15% clay, the
Bt must contain at least 3% more clay;
if the Ae has between 15% and 40% clay
the ratio of the clay in the Bt to clay
in the Ae must be 1.2 or more; and if
the Ae has more than 40¥% clay the Bt
must contain at least 8% more clay than
the Ac. This is one of the requirements
for an argillic horizon in the Seventh
Approximation (Soil Survey Staff,1960).

: \__‘__-__

® ¥
§°rizon designations quoted in this paper follow those defined by
famy and Panton (1966). '
| : 0._9/32



SOILS:

FERRUGINOUS TROPICAL
SOILS:

YELLOW-GREY PODZOLIC

DISH-BROWN LATERITIC

These soils arc 'developed on parcnt mat¢riag
moderately high in iron and have an ABC profil
The B horizon is normally reddish brown,
yellowish red or dark red with = subangular
blocky structure and clay coatings on structs
ped surfaces. There is commonly an Aej/Btj
horizon sequence, but this may be Ae/Dt on
morphological criteria. However, the clay 1
increase required for Red Yellow Podzolic soll
is not normelly evident.

These are soils with an ABC profile in which
the B horizon is characterised by laterite
concretions, either nodular or massive. The
Concretionary layer normally commences withg
3 feet of the surface ang is thicker than 2 18
It contains more than 50% gravel consisting o
oxides and/or quartz, or continuous massive
laterite. An Ae/Bt horizon sequence may be
present above the concretionary layer which
usually grades below into o variegated clay.

Note: Considerable modificition has been mad
here to the definition of these soils outline
in World Soil Resource Report No.1l2, and it
may eventually be necessary to change the nas
of this group in Kalaya.

GREY PODZOLIC SOILS:
M’*——.—______‘

SOILS: This name is introduced hero to

accomodall
those soils witn Predominantly pale colours
normally developed on strongly weatherecd s
argillaceous rocks, but also found on some ach
igneous rocks. They are similar in some featuw®
to the Grey Podzolic S0ils (Dudal and Moormaiis
1964), but overall differenc
allow then into that group.
by brownish Yellow, pale Y
colours and aormally have
ment. A compacted Subsoil layer is typical am
noderately ang Strongly developed B horizon
structures, which are usually blocky or prismé
often occur, Strongly developed Bt horizons 3
almost continuous clayskins snlong ped surfaces:
are invariably present, and arc often, but nok
always, overlain by distinct Ae horizons. A |
distinect to indistinct bang of laterite con-
Cretions ig commonly present and often overli®
variegated heavy clay, Apart from the lateritél

concretions, total iron oxide content of thes®s
80ils is low to very low., i

es seem too grﬁﬁti
They arc characte®
€llow to pale grey |
strong horizon deve

i € weakly developed horizons 3ﬂi
field evidence for an Ae/Bt horizon sequence |

is often.not strong. They are commonly formed *
on alluvial materials with 2 high sand conten®

and are characteriseq by fairly uniform 1ight®
grey colours throughout, E

.../85-
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FERRALSOLS ; This replaces the term latosols and was intro-
duced in World Soil Resource Report No.l2
The soils have an ABC profile in which the A
horizon merges almost imperceptibly into a deep,
friable, porous B horizon of high sesquioxide
content, low silt content and with very fine,
stable aggregation., The B horizon ranges in
colour from red to yellow and brown, It does not
normally show evidence of clay movement although
clay content may increase with depth, and the
Ae/Bt horizon sequence typical of the Red-Yellow
Podzolice does not occur. A diapgnostic feature of
these profiles in their indistinct horizon
boundaries. The reserve of wcatherable minerals
is very low and the soils are deep. Further sub
groups of the Ferralsols arc:

DARK-RED FERRALSCLS: These soils have dark reddich brown, dark brown
to dark red colours, a high perecntage of
sesquioxides, and a high clay contcnt (always
more than 50% and normally greater than 70%)
throughout. They are developed from parent
materials rich in ferro-magnesian minerals.

RED-YFLLOW FERRALSOLS: These¢ soils range in colour from decp red to
strong brown, and have a high clay content
and a moderately high sesquioxide percentage.

PALE YSLLOW FIRRALSOLS:These soils have a strong brown, yellowish
brown or brownish yellow colour., They have &
friable B horizon of medium porosity which
commonly has weakly developed blocky structures.
They have a low percentage of iron sesquioxides
and a high percentage of kaolin minerals in the
clay. They are formed on parent materials with
a low content of ferromagnesian minerals, and
have been identified mainly on old alluvial

deposits.

| QEEQEEE_EQEEEL This group includes the peat soils and organic
clays and mucks characterised by thick surface
horizons with 2 high percentage of organic matter,
which may overlie gleyed or completely reduced
mineral horizons.

IﬂEEEEEQQggi Some Malayan soils have properties of more than
one of the above groups and are allotted to

intergrades between two groups.

N The category of Soil Family has been introduced recently in
calaya. This is a grouping together of similar series and although the
oncept has not been thoroughly tested in practice, at present all series
* thin one family have broad similaritics of parent material; there arc

0 great differences in the kind and arrangement of genetic horizons
"ithin the profile; and the nineralogy of the soil is similar.

The following table shows the structure of the classification as
Proposed in this paper, from Families to Orders. Under Great Soil Groups,
¢ Soventh Approximation terminology is shown in brackets after the
5 ;:;POsed group name.The subdivision and naming within the Oxisol order
F_Ordlows closely the proposcls made by Haantjens (1965). In the other
| A, TS use has been made of the Draft Amendments to the Seventh
APproximation dated June 1964, and of personal communications fron

Dr, Guy D, Smith, U,S8.D.A.

000/34



TABLE 1: THE STRUCTURE OF THE TECHENICAL CLASSIFICATION

o L swemmmm | armar sorm aeovr S OO .. SRR
OXISOL A ARGOX | REDDISH-BROWN LATERITIC SOILS  (Normargox) | wmwmmwﬁ Kolam
e S B T s B e e PUT N 68 S e s o R S
_ ACROX DARK RED FERRALSOLS (lNom aouea ?E&mwﬁ
“ __.||| RED-YELLOW FERRALSOLS Au_aow_,,mnwwxv |..,-| = r._l. m_wmm.sm £ ol
HAPLOX ..!Twmmwmﬁmﬂmdm .e.moEoE. SOTLS ﬁ.mwgmumﬁu mwwwoom
Pokok Sena
: PALE YELLOV FERRALSOLS  (Normaplox) Holyrood
_ k mwww.wpﬂ
T —  uour RED-YELLOW PODZOLIC SOILS (Tropudult) ‘ Rergan . o
_ e g
~ INTERGRADE KED-YELLOW PODZOLIC - YELLOW-GREY PODZOLIC |  Durian i
f YELLOW~GREY PODZOLIC SOILS  (Plinthudult) Kulai
| | B
. AQUULT GREY PODZOLIC SOILS (Tropaquult) | Bucit mulu i
LOW HUMIC GIEY SOILS  (Ochraquult) \ Rusila
SPODOSOL HUMOD PODZOLS  (Normihumod) 1
ENTISOL UDENT ALLUVIAL SOILS (Hapludent) Telemong
: AQUERT ALLUVIAL SOTLS  (Haplaquent) Briah
Selangor .
ACID SULPHATE SOILS (Hydraguent) y Kranji _ e
= PSAMMENT REGOSOLS  (Quarzopsamment) Janbu SRR Al
HISTOSOLS ORGANIC SOILS Peat _
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| DISCUSSION
%
K rlesse: - Vhat is your opinion on the ommission of
3

sesquioxide. content from the oxic horizon
L definition by Haantjens. 1In Sarawak it
would be more important to keep it in.

3 Leazy: - Ve agree that the sesquioxide content should
] be included in the definition of the oxic
horizon.
“driesse: - Are the Sarawak saline gley soils included

in the definition of the Acid Sulphate soils
i of Malaya and are these extensive enough
in Malaya to justify a separate grouping.

3 Le&qy: - The definition of Acid Sulphate goils of
Malaya would include saline gley soils but
these are secondary to the acid sulphate
conditions vhich nroduce distinct morphological
features viz. yellowing in the grey-green
gubsoil. These acid sulphate conditions

are more permanent and produce gerious
problems in agriculture; they are also
extensive enough to form a geparate grouping.
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Andriesse:

Leemy:

Andriesse:

Leamy:

Scott:

-85 o

How low are the humus contents in your Low
Humic Gley Soils?

This has not been specified yet but we do
not anticipate difficulty in defining them
Judging from our present knowledge.

Would you agree that borrowing of genetic
names could lead to much confusion and it
would be better to use 7th Approx.
Homenclature,

Yes, since the 7th Approximation terms carry
more significance but we have to bear in
mind that these terms are not very
meaningful to common users of goil.

Regarding Hegosols on alluvial and colluvial
8oils in Sarawak, soils on colluvium are
generally more related to agsociated
residual soils than alluvial soils. There
is also a difficulty in some cases of
recognising the colluvial origin. It

would possibly cause less trouble to

confine Regosols to these on aeolian
alluvium and considering such soils on

colluvium in relation to asgociated alluvial
and residual goils,

In Sabah we have restricted the term Regosols,

for much the same reasong, to active marine
alluvium,

Fip? t@e point of genctic homogeneity the
collwvial soils of Malaya are much more
related to the associated Great Soil Groups,

VLD
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A SCHEME FOR THE CLASSIFICATION OF MALAYAN SOILS.

X.T. JOSEPH
(Paculty of Agriculture, University of Malaya)

Any system of claseification, if it is to be fully effective
must demonstrate relationships between various groups within the
Scheme, The purpose of this paper is to put forward a scheme of
classification in which the soils of Malaya (described in the bulletins
published previously), have been crouped together in accordance with
certain criteria which have been set up to denote various catagorical
levels within the scheme. This is done by making an orderly appraisal
of the properties of all known soils and sorting out a number of indi-
vidual morphological appraisals of separate profiles into distinct
categories of similar soils reforred to as goil types and these, in
turn are fitted successively into inoreasingly broader categories termed
soil sorics, families, great soil groups, suborders and orders similar
to the botenical system which passes from gpecies through genera great
families, suborders and orders. This taxonomic characteristic indicates
relationships between the soils and could also facilitate the mapping
of soils at different degrees of detail. In Leamy and Panton's system
(1965) a number of serious discrepancies appear. Geology is over-
emphasized and the overall effect of climate ignored in many instances,
It should be emphasized that the final arbiter is the soil profile
itself. Geology or the parent material is only gignificant at the
'Series level' in the scheme proposed hereunder. Tn Leamy and Panton's
scheme we have for instance the Langkawi family embracing the Langkawi,
Kaki Bukit and Kodiang Series. The family as you aTe all no doubt
aware is theoretically a close group and must by definition indicate
very strons kinghip. -An examination of the properties of these three
80ilg will indicate however gsome Very gtartling differences between them.
In the author's view the differences between the Langkawi and the
Kodians Series outweigh the differences between any of the sedentary
$0ils of Malaya. In the Kodiang series, +here ie laterite, a pedological
consequence of some significance, the exchangeable catt values are very
markedly different (6.22 mog/100 gm. compared with 0.37 meq/100 gm. )
and so are the base saturation values. To group these soils together
at the family level is to ignore the concept of soil genesis. There
is far too much confusion in Leamy and Panton's scheme and for this
reason the author has attempted to put forward an alternative classi-
fication which although premature will denote a better degree of
relationship between the groups. From an examination of the properties
of soils described in Malaya, a number of morphological properties have
been selected in order of theis relative importance as the determinant
morphological criteria for each of the categories set up. It is
e8uential that the determinant properties at a higher level in the
Scheme ghould include or influence strongly the properties recorded

a% lover levels.

The determinant morphological attributes chosen for each of the
Categories are as follows.

Soil orders

These differences in the orders Pedocals and Non-pedocals are
associated with the presence or absence of lime in the A or B horizong.
For the soil suborders, of which there are 6 in the scheme, guch thingse
as profile differentiation, position of horizons and drainage are deter-
minants, Differences in Great Soil Groups are associated with differences
in profile colour, texture, consistence, structure and the presence of
?atarite. Differences in families are agsociated with minor differences
in texture and structure. Differcnces in soil series are asgociated with
differences in parent material and drainage status. Soil types are asso-
ciateq with differences in texture of the A horizon with some minor
differences in the lower borizons, For Malayan soils we have pedocals and
on pedocals. Apart from the Yon serics which ig & Rendzina, (Pedocal),
the majority of soils are non-pedocals. The non-pedocals can be further
Subdivided into 6 suborders. These are as follows. ey

i aew
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Suborders

(1) Free draining, solum acid showing only sedimentary horizons.
(2) Pree draining, solum acid profile shallow and stony.

(3) Pree draining, solum acid with no or very little profile
differentiation. .

(4) Free draining, solum acid with sesquioxidic illuvial horizon.

(5) Free draining, solum acid with organic and sesquioxidic illuvial
horizons.,

(6) Soils with impeded drainage (soils influenced by presence of a
permanent or periodic water table),

Suborder !1 !

Free draining, solum acid showing only sedimentary horizons. In this
suborder, we have the following Great Soil Group s
ga) Fluvial soils

b) Beach deposits

Fluvial soils: These alluvial soils are 80 juvenile that the soil
forming processes have had no time to function except for some organic
matter acoumulation in the surfaoce, They are texturally variable, usuallj
light textured fine sandy loams, These soils are sedimentary deposits
made by water moving at various rates, the texture of the material being

determined largely by the velocity of water. Those soils are found aloné
the banks of the main rivers of Malaya,

Exanple: Telemong Series.

(b) Beack deposits (Bris 80ils) are found in the Bast Coast where
sedimentation of material brought down by the rivers takes place in
an environment of constant furmoil (unlike the quiet West Coast, where
the finer material is deposited - hence you find mangrove swamps on
heavy olays all along the West Coast). The open South China Soa and

Suborder 52[3
Pree draining, Solum acid, profile shallow and stony.

In this suborder, we ' i 10 S0LS:
J one great soil group - the LITHOSO
gheset?re skelotal soils, Hore soil loss barely keeps pace with soil
ormation, Tpese are found in the steep topographical situations.
Example: Bukit Temiang series,

have onl

Suborder (3):

Free draining, solum aciq with 11 _ . Lo A
Kaolinite is the dominant. ittle profile differentiation.

Great Soil Groups:e clay mineral. In thigs suborder, we have 2

Ea; The Latosols
The Krasnozems,

b

tion in the surface, the profile
apart from slight increanses
lthough this difference is
: © be slight inoreases in the
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intensity of coloration, but this could be due to the different degree of
hydration of iron compounds in the lower parts of the profile. C.E.C,.
values are about 10 meq/lOO gm, of soil in the surface layers.

Example: Rengam series, Munchong series, Kaki Bukit geried etc,

Krasnogems

Although these coils are clays they are oxtremely friable soils.
Again, apart from some organio matter acoumulation on the surface there
is very little eluviation of olay, because of the flocculating effect
of the high content of hydrated ferric oxide in the case of the Kuantan
Series and the high exch 2T 1evele in the case of the Langkawi Series.
(4 s0il series distinguishable, within any Great Soil Group on the basis
of parent material.) These soils have a much higher phosphate status than
any of the sedentary soils, Cation HExchange Capacity Vaelues are higher
than in the latosols and are in the range 15-20 meq/100 gm. of soil in
the surface laycrs. They can be regarded as the richest sedentary soils
of Malaya, Their distribution however ig exceedingly limited.

Exanmples: Kuantan and Langkawl Series.

Suvorder (4):

Pree draining, solum acid with sesguioxidic illuvial (B) horizon.

Here we have at the CGreat Soil level the Lateritic Latosols. '
These soils have a low Cation Exchange Capacity of the order of 10 meq/lOO
gn. of goil or less. In addition to the characteristics of the latosols
tl?eﬁe soils have a lateritic layer which can be either in the form of
Pisolithic concretions or a massive impenetrable horizon. A number of
80ils at the Series level belong to this group, the main ones being
Malacca Series, Cajah Mati Series, Chungloon Series, Padang Besar Series,
Tandak Series, and Kodiarg Series.

Suborder (5):

Solum acid with orgzanic, sesquioxide illuvial (B) horizons.

Hore we have one great soil group ~ the ground water podsols.
Podsols are soils which are agsociated with the wet, temperate regions
of the world, The podsol profile is made up of decomposing residues of
Vegetation overlying a bleached ashy grey layer from which practically
8Verything hae been dissolved away by the action of organic acids produced
Trom the decay of organic matter on the surface oxcept silica. The
material dissolved away also includes iron and aluminium compounds which
1?‘ carried downwards by percolatling water and deposited in another quite
distinet dark brown layer which is compact and which is referred to for
%bvioug peasons ae 'coffee rock'. The water table which is an essential
feature of the ground water or humus podsols ig commonly found just

elow the coffee rock zone.

In temperate countries podsols can be found under coniferous forests.
Yevorthelens good examples of podsols can also be found on heath land.
i Malaya, ground water podsols are only found in very restricted areas
in the Dungun area of the East Coast., These have been developed, close
o the rivers on beach deposits on very acid or siliceous parent material.
® role 0 orpanic acids or some fraction of the acid humus in :
mobiliﬂing gesquioxides and organic matter to produce a differentiation
°f sesquioxides and organic mattor down the profile ig of prime importance.
aré‘anic matter decomposition under conditions of tropical tempe*fatures
tgd Suitabloe moisture i however very rapid and complete, breaking dowm to
¢ uWltimate oxidation products, carbon dioxide and water without the
Scidic intermediate compounds having anything but a transient existenc_:e.
aOr this reason, the low water holding capacity of these gandy soils in
tz onvironment of seagonality of rainfall might explain the presence of
E:: humug podsol in the tropics.
<L&mples Dungun Series.
ves/89
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Rengam coarse sandy

I
!
W
Rengam Series

4 |
Rengam family which includes f
and Baling series

Latosols

Suborder 3
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Appendix B

A Tew examples are cited for illustrative purposes only.
It should be emphasied that this soheme needs further careful
study and some adaptation.

Order Non-Pedocals

Suborder (6) Great Soil Group *¥Soil SERIES
Low humic glei Selangor
Kangkong

Pengkalan Kundor
Acid Swamp soils Sogomana Manik
Bukit Tuku
Jaray
Briah
Perak
Rusila
Kampong Dusu
Penor
Telok
Kranji
Limau
Kampong Cherang Hangus
Lati
Padang Gong Chenak
Suborder (1) Fluvial soils Telaga
Chemor
Telemong
Sg. Buloh

% Soil Series determined largely on drainage status

LR ./92
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Appendix C

Dungun Seriee (Approx. 5 miles
from Dungun)

o - Y Very dark grey sand
g" - 12" By 5/1 Grey sand
12" - 18" 2,5y 6/2 Light brownish grey sand

184" to 20" 2,5y 2/0 Black sand (organic matter and iron

compragnated)

20" - 30" 10R 3/3 dark red sand

30" - 40" 2,5y 6/4 Light yellowish brown sand with some

mottling (white mottles)

COMMENTS

The paper wae read for lr. K.T. Joseph by Dr Ng Siew Kee.

In the scheme that I presented geology is
used as o separating criterion up to
family level and above fanily level profile
morphology is more important than g60logy.

The point raised in the paper regarding
the Langkawi Family is quite valid for we
have noticed th. distinect morphological
differences in the other two series but
the Langkawi soils have been found to be
very limited in extent.

The astructure of the classification at the
order level seems to be rather imbalanced.

i i/
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LABORATORY DATA AND CLASSIFICATION OF
MALAYANW SOILS
By

NG SIEW KEE
Department of Agriculture,
Malaya.

INTRODUCTION

A soientific soil classification system would display a 10¢1931
arrangement and interrelationship of the soils therein and thelr‘dlfiem&
tiation should be based on definable and measurable soil properties. ?@
genetic system of soil classification begins from the top and pre-orda;&h
that certain soils must exist under a certain set of environmental condifis
While the general concept is sound enough, its rather inflexibility has
led to much confusion and controversy which was also partly due to the Hﬁ
of comprehensive soil data. The Tth approximation (1960) can be sald to¥
& notable landmark in the evolution of so0il classification because it
places greater omphasis on the s01l morphological characteristics and
quantitative data than on the factors of soil formation.

Unfortunatel

J for us; the 7th approximation and its amendment desl}
more with soils of %

he temperate regions than those in the tropics. Thisy
largely reflects the meagre amount of analytical data with pedological

significance available to aid the classification of tropical soils and c&
be partially accounted fop by the fact that most soil laboratories in tm:i

tropics are geared to studies on 801l fertility and plant nutrient
requirements. However, in Malaya, it

by soil analysi
the soils mapped

. The data presented in this paper, although not as detailed as
desired, are ugsed

s to evaluate the classification of Malayan soils by Lead
(1966). This seper

ate treatment is done deliberately in order to ascertail

the degree of correlation between field and laboratory data.

Choice of Analytical Data

Prior consideration of available data has indicated that the foll
;g:z:ri: are most useful in differentiating Malayan soils at this stage-
are il

Clay content in relation to novement
'Total! iron content

'"Total! element contents

Cation exchange capacity and bage saturation
Clay mineralogy,

o o oo

the faotor of variation is fully borne
8t all the S0lls chosen ape modal profiles and if no major |

then the obvious conclusio?

Field assessment of texty
ure by experienced soil eyor W
reagonably acourate by e v oo
e & £ laboratory det

depicted in pi i 8 &
t gure 1. Bt horizon
© moderately developeq in the red yellow podsolice (RYP) and i

0es/%

.
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yellow grey pedzolios (YGP) but are not detectable in the dark red ferral~
sols (DRF) and red yollow ferralsols (RYF). In the reddish brown lateritic
growp (RBL), there iz no evidence of 2 Bt horizon in Munchong but in
Jerangau and Kg. Xolam, clay illuvial horizons are weakly to moderately
developed suggesting their proximity to RYP. In the pale yellow ferralsols
(PYF), a Bt horizon is distinct in Harimau, indicating that it would be
‘better clasced with the RYP ' "

'Total' Iron Content

Colnur hes a dominant place in clagsgifiocation as pvidenced by the
nomenclature of the Great Soil Croups in the Oxisols end Ultisols, and
‘since it is usuvally related to iron content (not per se because the form
of iron compound is also significant), the iron content is considered next
to ¢clay. Morcover, evidence of iron movement besides that of clay is one
of the conditions for the RYP.

'Total' iron was estimated by extraction with 6 N HCl after ignition.
Free iron oxide determination would have been preferable but circumstances
did ‘not permit this. However, in View of the fact thal most of the non-
alluvial soilp of Malaya are highly weathered and the iron is rather well
disporsed over the soil particles, the 'total' dron conient would probably
comprise a preponderant portion of fize Lron oxides. ;

'"Total! iron oxide (17'0203) contents in Oxigols and Ultisols are
shown in Figure 2. Values of ferruginous tropical soils (FT8) are not
given but in view of the dominance of laterife or iron concretions in
these 50ils, ihey con be safely assumed o have the nighest contents of
total iron nxides., The doscending oxder of totalycontents in Malayan soils
18 ag follet aea iron

FTS == DRF =-K{F s~ RBL = RYP =Y(P = PYF/LHC.

1

he n s o : g
he alliwvial soils contain 2.5 = 5.0k }7‘92

03 and would fall with
the Rryp in this iren sequence.

4 It can be seen that total iron oxide content is a good general
fferentia of Malayan soils. The iron enrichment in the Bt horizons oI

nj&an and Serdang is olearly shown and the data also confirm the eerlier
Pinion that Harimau should be in the RYP, In additon, iron enrichment
in indicating its

‘R the B horizon of Jerangs ( i i 4, agal
5 0Y npgau (RPL) is also prominent, a&
%1038 relationship with the RYP, The irem distribution ih the Kg. Kolem
fﬁtJempol suggests that their grouping in the RBL needs review and
her sonfirmatory data.

1

These are extracted in the same mannexr &s for iron and the results

» Ca, Mg, K and Cr are given in Table 1.

4o the DRF, RYF and alluviel

The phosp ifferentia
phosphorue values can di Caloium and magnesium contente

*°118 but not casily the other soil @roups.
:::: less of2ective gs oriteria for differentiation only the ?.lluvia.l s:ils
i Clearly digtinguished. The rather low caleoium and magnesium oontgn :ha
othahe Kuantan are striking andindicate the senility of this soil% ssx.:m
twm;r hand the relatively higher caleiumy magnesium a8 well a:hpo :her
50115“1.;5 in the Jempol show that it is probably younger than the © i /
8 in the RBL group. Potagsium figures are & more useful gu:.de.— of
als;YCFP/YGP = RBL, (Except Jempol) =-RYF/LHC > DRF/PYF/RYP. There is
Teasonable differentiation within the Allu. and YCP groups. i

denonstrate that it ha.g

Prog The Cr rasults are included in order to
pe'g.ts of boing a very asefal difforontia.



TABLE 1

'TOTAL' ELEMENT CONTENTS IN MODAL SOIL PROFILES

a : P Ca * Mg K
iiage Series DeDeT m.e. / 100 g.
Group

(e (a) () | (a)  (b)ln }
DRF Kuantan 535 534 3,08 | 2,74 | 2.38| 2.07| .64 .484%
RYF Sezamat 4801 290 | 3036 | 2.61 | 5.36| 4.88| 1.97] 1.34

Jerangau 211 | 229 2.72 | 2.56 | 3.80| 3.80| 3.13| 3.01]1
REL Kg. Kolam| 155 | 83| 3.52 | 3.45 5.16 | 4.94| 1.28] 0.58
Munchong J2 | 835 0.71 | 0.43 | 2.75| 2.98] 4.86| 4.32| 4

Jempol 115 | 106 6.64 | 4.45] 7.68| 9.36 4,85 115.5
i Harimau Je 1,36 | 1.97 | 4.56] 3.83] 0.64] 0.32

Holyrood 98 PlT - 36 | 136 | 4.20 1.92| 0.32] 0.32

Renganm 190 | 127 1.68 | 1.47 | 4.12| 3.26 0.96] 0.64
RYP .

Serdang 60 52 1.36 | 4,05 | 4.78| 3.91] 0.32] 0.43
RYP-YGP | Durian Sel iR ol i9s| 600 13.4 [18.8

Kulai 86 | 87| 2.88| 187 7.16] 3.15| 4.74] 6.09
YGp

ety dmami  60shaLl 0,68 | 103 2.84]| 2.15/|12.5 [13.8
LHG Manik 83 | 137( 1,00 | 0.1 2,75 4.44] 1.82| 1.66] 1
i A %85 | 130} 5.88 | 5.04 [12,4 | 15.5 7.09| 7.68| 8

Selangor | 580 | 393| 7.68 151 | 4.16| 16.6 {12.5 [15.6

* (a) Mean of Top Soil  (b) Mean of subsoil horizons

Cation Exohangg Capaoitx and Bage Saturation

Figure 3 (a) indicat ; el
Scope as a differentia. Mhe Yo orally that C.E.C, values have limited:

Yalues tond %o be found in the PYD snq gt U0 "ell demarcated and the oM

# Range in profilé

; . and RYP, 1 b s T arouis Pall
into a sub-intermediate catewmg 8¢ soll groups
and Jempol tend to haye highagrlzaﬁzzough the top soils of Kuantan, Segamat.

B - :
but arzagl:?.:;:f;ti::sv:i:gng:iigw tgelgeil.eml pattern given by C.E,C. valud
jifferentiated. The remainder haye oo’ n° 211uvial coils are well
horizons and :i.rrl:::-a.--'msi.:t-.’l.a.'l'.1.'.:'.':'!1'e ng:ecvalues Detyecn 4-11 in the sub-soil

ut any meaningful segresation.
Clay Minaralogy

Very limited data o
it can be foreseen thatognoigytmmrals &Te available but from the foregoind
nirienil At khe ek fraotibn.s 0: th@ 80ils, kaolin would be the dominant
are given in Table 2 ° “PPTOXimats semi-quantitative results

.
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b\
Table 2 0
Clay Minerals in some Malayan Soils ' ;i
—:‘.- 1 s 7Y
! Kaolin Mica lion' morillonite Vermicu n
# % S
Kuantan 50 n. d. n. de nade
it
H’J.nm.o‘-l ‘: 50 N. rl. e d. = ntdli_:‘l
Jerangau 50 e ds n. d. LTS
Rengam 50 5 5-10 5'*1@,:;
Serdang 50 N da n.de 11"25*
Holyrood 50 5 n.de 5%
Durian 26-50 26--50 n. d SigE
Manik 50 vif 4B ned, ned.
Selangor 11-25 11-25 50 n.de

(n.d = not detected)

Py

The Selangor (Allu.) and Durian (RYP-YGP) are well segregated and
exglain their higher potassium contents soluble in hydrochloric acid and
C.E.C. of the former. Further data is required to ascertain whether fhe
1ep soils have similar clay suites as the Durian. The preponderance of
kaolin in the other soils points to their advanced stage of weathering,
?‘I‘esmuive of parent meterial. Coethite and haematite are only barely
G?tec?able oven in the DRF and indicates that iron oxides are amorphous.
ibbsite too is mostly absent, In view of the highly leached condition
if_‘r‘lalab'&n soils, clay mineral analysis is unlikely to be effective at
v levels of classification but it can deliver conclusive evidence at
8Ppropriate instances. )

-

Discugsion

Soile It is implicit from the foregoing ‘bhat.'bhe majority of Mﬂlay&_ﬂtm
tau do not lend themselves easily 1o olassifloaﬁonbby o::m::ay haﬁ
Pertaining to 'available' nuirients principally ecau
iigched a very advanoed stage of nodogenesis. This means that eny:iromental
ow morphological criteria would have greetwo ightage in olassifi:u_. i:n;f
Ded{ger’; it ic shown here that the combination of m:xalytiqa,l o :.:e ]
oh3 ,0":“*"1931 gignificance such as some of those examined can i-nc:;l
chii;tl“i“ﬁ’ of a prior classification base mainly on morphologi
cteristics.

w5
i 4

The laboratory criteria assessed here vary in their afﬂéa"f;ﬁf

tten anulative of the five differentia,

| "®ntiation but their effects are © : R

0;;’.‘;&1' iron content is the mos? discriminatory on the whole._t gi}hrg the

camﬂl order, the great soil groups are woll aegrasated by to r"I e
°nt and partially by contents of phosphorus and ohromium. 1n LA
Sols, 1totall potassium and clay mineralogy are quite effaotiﬁmtiw

g oxentiae. In the Entisol Order, C.B:0., BERS satarstion S0 S0 ne

Pomg . Would pH, conductivity and soluble salts. The £0 af“‘mp

Bing orders are readily differentiated by 1aboratory data.

+t the scheme of

T ge i neral suppo o =

°1asaif-“e present laboratory data in ge e k o arising from
: lcati £14 it [ or. The main points SYBARe otk
e o e e validity of certain families and

® 8nalytical appraical pertain to the PO oy o

El?:ti 801l group spgn some fqrea.t goil groups and orders rg”i:::igyﬁe

foil B¢tion between Oxisols and Ultisols, and the nonenclatl e
Eroups used by Dudal and Moorman (1964). 2




L%

A A major conclusion is that the Harimau (PYF), according to its
properties should go into the RYP group by defination of the latter., The
PYF group should be dropped as the soils do not quite fit in with the ot
and Holyrood can be tentatively grouped in the grey podzolic group. Rasal
can be accommodated in the RYP, In the RBL group, Jempol and Kg. Kolam
might form an intergrade group between RBL and RYP.

: Haantjens (1965) has proposed a relaxation of the rather stringe
eriteria for an oxic horizon in the Tth Approximation. While this propos
-?é“;:‘ﬁanﬂmly welcome, Haantjens has completely omitted the condition on i
ratio of free sesquionides to 1tl minerals to be 1:8 or less in the clay
Thie condition, in my opinion, is an important criterion and should be
preserved although the ratio may be slightly modified if it is found to
debar soils with all the other characteristics of Oxisols.

. The nomenclature of Dudal and Moorman and adopted by FAC certainf]
need revision. Terms like 'lateritic' which has com

% mon connotation, shoul
be avoided if hardened,

iron-rich materials are not present. Similarly,

pele ye;low ferralsols are self-contradictory because they do not actuallf
Possess the amount of iron oxides which the name implies. This rather 108
usage of terminology leads to much confusion. Why name it a History Club
when it is meant for bridge players? 1In the light of these, the nomenclsk
ﬁf:#he Tth. Approximation offers an objective way out. Undoubtedly, petrés
onpﬁaya deeper meaning than Ferruginous tropical soilc.

Vot In conclusion, it can be stated that laboratory data can play &
contributory role in th e $on

: 6 classification of Malayan and other tropical Sd?
T?o;need for more data including those or physical properties is warraniel
2 j#ough existing data have yielded a very satisfactory appraisal.
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Bailey:

Shaos

Ng:

DISCUSSION

_ The imnowtance -of total elemental analysie

should be emphasised. In Sarawak we have been
using "total' iron and aluminium oxide
analysis for the Past 2 years as an aid to
classification.o The soil is ignited for

%0 mins. at.800°C to break clay minerals

and then digested with hot concentrated iCl
for 30 mins. The method is rapid and
accurate enough to be of practical use.

I do not think that it is possible to
extract total P by 61 HCl. FPhosphate
extractable by 6 HC1 would be a more
adequate term for your purpose.

"N HCL soluble” P would definitely be a
better term than "total" P.

Ta 611 101 capable of extracting all the iron
content from the soil? At what temperatures
were these soil samples ignited, and the
duration of ignition? It is considered
advisable to ignite the soil at temperatures
above 700°C for say one hour though ¥ hr.

would probably be sufficient to break the clay
lattice properly before extraction for total Te.,
use of sodium dithionite for the extraction of
free iron oxide (Claridge, New Zealand) would
be worthwhile looking into. The amount of iron
extractable by this method as compared with

the total iron content in the soil would

be useful.

The samples were ignited 350 = 400°C for 1
hour. 1 use a much longer period of
extraction viz. 8 hours and as I' do not
suspect very much iron to be tied up in
our clays, 61l HC1 would be sufficient %o
extract riost of the iron. The results
obtained compare well with those of the
Geological Survey where a total fusion with
HP Perchloric is used. It is intended in
future to include free iron oxide deter=-
mination fo. classification purposes.

Do you suggest to insert in the definition of
oxic horizon sesquioxide content or total
iron content?

Tntil we have more data we are not justified
in using total iron content as a criteria
for the oxic horizon.

eee/99



Andriesse:

Leamy:

Thomas:

Panton:

Jndriegse:

Leamy: -

indriesse;

Leamy:

Smallwood:

GENERAL DISCUSSION ON SOIL CLASSIFICATION

What is the difference between a Btropg .
textural contrast and an argillic horizon?

In an argillic horizon the increase in

clay content can take place over 12 inches
whereas an abrupt textural change must take
place over 3 inches.

Does the term "Perralsol" replace 'Latosol!
completely?

Yes.

igh sulphote soils oceur among the Saline
Gley Soils in Sarawalk but these soils are
not necessarily very acid because they may
be influenced by the presence of iron in
the soil or saline ground water. Acid
Sulphate Soils are difficult to classify
in Sarawak because the yellow basic ferric
sulrhate only forms after oxidation of the
complex polysulphides.

In Sabah the term "Acid Sulphate! ie
difficult to use because only on reclamation
of Saline clays is there due depression of
the pH or iafluenc- of sul phur in the
grofile, In addition these Soils are of

very minor extent, occupying probably less
than 3,000 acres,

In Malays the heid Sulphate Soils are
seldom saline and are older than the
saline gley soils.

Using Tth Aporox. terminology both tue
saline gley and fcid Sulphate Soils would
te in the Hydroquent., At what level is
the split to be made then?

There is no provision in the 7th Approximation

&8 yot, 80 that we have to make the
decigion ourselves, '

Yhy are Low Hunie Gley soils placed in
the Ultisols?

Low Humic
horizon an
alluviun,

Gley soils have an argillic
d do not occur on recent

The term "goi1 variant", I feel at this
tine coul? be considered on the game status
a3 a "series" ag the nunber of variants is
iicreasing ang

problems are arising as to

B these in th 2
fication picture, e overall classi




Leamy:

Tves:

Thonas:

Ives:

Leamy:

i fOng .

Scott;

Le.w;

Scott,

- 100 =

The veriant is only a mapping device to
yrevent undue proliferation of series
names. I agree that many of our variants
have attained series status and will need
to be recognised ns such soon.

Could the Sabah Delegate define a little
nore clearly the fed-Brown latosols and
led-irown Ferralsols?

Ferralgsols in Sabah are restricted to Fe
rich well structured soils, which show
almost no horizonation, The use of the
tern latosols is tentatively retained to
include the remaining soils as defined
by the World Soil Resources paper (1964)
covering the Ferralsols.

Would Mr, Leamy comment on the apparent
gimilarities, except for We content, of
the Dark-Red Ferralsols, and the Red
Yellow Ferralsols - and is there any
possibility that these two may be combined
into one Great World Soil Group?

There is en Pe difference between DRF and
HYF but both are much higher than all
other soile and therefore Fe is not
verhaps a very significant criterion
for separation,
The correlation: Malaya Sabah
RBLS RY Latosols
icrox suborder TRed Brown Ferralsols

geemns valid.

There is enough justification on profile
morphology to keep HYF and DRI" apart at
Great Soil Group level or perhaps Sub-
Group level. There is more indication of
an incipient argillic horizon in the RYF
than in DRF.

How has the arbitrary division of 20 inches
from the base of the 0 horizon been arrived
at for classification of Sarawak soils and
does this division have any special
gignificance?

20" is a useful division to take as we
hope to fit our classification into that
of the 7th Approx., It has no special
agricultural significance, there being
few agronomic data available for Sarawak.

Does the term '"podzolic" refer to the process
of podzolisation or to the profile charac-
teristica?

In Sarawak a Hed-Yellow Podzolic soil can
be envisaged to develop into a Grey-vhite
Podzolic through leaching and removal of
iron but whether this will eventually
develop into a podzol we are doubtful.
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indriesse:

lig:

Scott:

indriesse:

‘Thomas :

Andriesge:

Andriesse;

P Y

I believe that Podzolic and podzol processes

are different., I have never found podzols |
developed on heavy textured materials but {
I have found podzols on sandy textured |
materials, !

If terminology implies processes, it
agsumes that we know & lot about the soil
processes. Should we classify soils or
80il processes? Surely, when we are more
vague on soll processes than on morphology,
& descriptive rather than a "process"
connotation would be more vrecise.

You can surely recognise that o podzol is ]
the result of a particular process without i
knowing exactly how the podzol is formed.

Can you say that the podzolic process is
similar to or quite different from a podzol
process? I think the same process can work
on different textured materials for I have

8een & podzel developed on clay textured
material,

But this will be in o temperate climate.
Under such circumstances climate is more
important than material in the pedogenetic
brocesses but thie does not apply in the

tropics as far as the formation of podzols
is concerned.

Vhite clay, hurus, iron podzols have been
obsexrved in the Interior Plains of Sebah
at an elevation of 200 £4. Does lir,

/ndriesse suggest that these are in fact
polygenetic goils?

i~wou1d be extrenely caveful to assume they
are true podzols unless T have sufficient

evidence. In general we do not make the point
of classifying soils on what we think the

genetic processes are but we classify

morphology, bearing in mind that the morphology
reflects a certain soil forming process.

In other words at 5 ; i
doubt between r any stage where there is

iorphology and nrocess you
would.prefer morphology so that strictly
;p;aking_uha terus are mainly descriptive.
eel that it ip dangerous at this stage
3 infer processes at Great Soil Group
evel, It would be vetter to bring this
factor in at the Order level, 1In this

approach is more

With reference to Yyour

86316, 4 you find ferruginous tropical

PR ‘an iron concretion layer
:ﬁigniagfhiour Red-Yellow Podzolics, as

1 happen in 180
you call it. &Ny oxisol, what would




AR T -

Leamy: - In lMalaya if a soil hag within 3 feet of
the surface a ferruginous layer more than
2 feet thick, it would be classed as a
Ferruginous Tropical Soil.

indriesse: - ill the ferruginous layer always qualify
for an oxic horizon even though it may not
alweys oceour in the position of the B
horizon?  In Sarawak a soil with this
layer is placed in the Red-Yellow Podzolics
in the order Ultisols.

Leauy s - The ferruginous layer does not always ocour
in the position of the B horizon. This is
a common feature of some of our Yellow=
Grey Fodzolics but it does not seem to be
a distinct enough feature of the. profile
morphology to classify the soil as an
Oxisol. This is vhere we can get together
to agree on a definition of the ferruginous
layer that suits our conditions. There
scems to be & close correlation between the
Grey White Podzmolics of Sarawak and the
Yellow Grey Podzolics of Malaya. Is there
any major discrepancy between them?

Seott: -~ There will not be any serious discrepancy
if you limit your Yellow-Grey Podzolics as
far as colour is concerned to something
comparable with those of our Grey-Vhite
Podzolics, thus throwing out the soils
derived from acid igneous rocks.

Beiley: - It would be better to give the ranges of
sesquioxide values used to define the
Perralsols rather than the terms, high
or moderately high.

Leany: - We are now' in a position to lend some
~recision (as far ss Pe.0, is concerned)
40 the sub-division of Ee%ralaols as
having high, mod. high and low
sesquioxide content.

Ives: ~ Basically the tendency in Sarawak is to

identify the soils and then interpret
the environmental factors agssociated with
each Family so eventual extrapolations
may be made - consequently it is possible
to find slightly different environments
giving rise to the same family through
different parts of Sarawak!

Scott: - While we can classify on morphology precisely
it is better not to extend the classification
criteria to include diagnostic environmental
features which arc less nrecise. Otherwise
unnecessary anomalies are likely to occur.

thaiman , ~ From the interesting discussion during the
sesgion, it seems advisable to form a sub-
committee on soil classification comprising
a member from each respective state.
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FACTORS INVOLVED I THE GENESIS OF SOME SHALE-DERIVED SOILS Id MALAYA

LAW WEI MINW
and

DEPARTMENT OF ACRICULTURE, MALAYA.

Abstract

The differcnces observed among sedentary solils formed on sghale seemn
b roflect more than the known lithological variations in the parent rock. A
.yhm=of goils developed on shales are described. A digtinction is made
3¢en the parent rock and the parent material of the goil. Taking the
c?mlserios as 2 central concept, an attempt is made %o evaluate the re-
#ionship between the soils desceribed and to assess their trend of develop-
Wnt, A tentative explanation of soil differences is suggested, based on
.{zmiions in parent material, age and drainage. These variations probably
Q“RCt a complex erosional history.

. These views have resulted from observations in the field and are
Bed mainly on the morphology of the soils. Free use has been made of the
Bords of the Soil Science Division, Division of Agrioulture, States of
Blaye, and of the results of discussions with colleagues. Some points are
P tentative because of a lack of analytical data.

Introduction

The features and properties of most sedentary goils in Malaya are
ed remarkably closely to the nature of the parent rock. However a very
% range of soils occurs on arjillaceous sediments of Carboniferous and
.,%Eic age, and there does not scem to be a great enough lithological
erence botween these shales to account for the soil variations observed.
;?@13 attention has been directod to the characteristios of the parent
riala dorived from shale, as distinot from the parent rock.

ot

}na'ﬂTﬁe.Bhales in quecstion are mainly Carboniferous or T?iassic in age.

L .° formed on the Lower Palaecozoic shales in Pulau Langkawi and on the

b bearing shales of the Miocene are not being congidered here. Although

I;ﬁé&ilaa ;?e1of two ages; thgrc‘arc'dpparently no grgat differenc;s’in ;

fhiahgi g?lca oo?alstently d}stlngulsh one group from the other. However,
ithological data are not comprehensive.

Bz, The textural range of the shales is very narrow and falls within the
,{wéiZe range, although siliceous, silty and even gandy shales of minor

b, . 2Te also encountered. The shales normally occur interbedded with

Ceous sodiments and vein quartz commonly intrudes into these formations,

1 The colour range is very wide from very pale groy through browma to
:;;?d dark red, while the carbonaceous shales are normally dark grey. It
-_.r? uncommon to find shale of any one colour occurring to any appreciable

“:mmn and the common situation is to find interbedded shales of different
8,

Description of the soils

J;f The general characteristics of the goils are set out in Table 1, and
%llowing is = brief outline of the diaghostic features of each of the

B
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L t 18 the pedological age that is important .
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¢ % ond TMikiforoff, 1949). Vilciforoff (1949}
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TABLE /! SUMMARY OF SOIL -CHARACTERISTICS -
S i O | K ! ~
s ' ) ' ,
Topsoil CAn) | Subsurface Horizon (Ae/AB) Parent Moterial (C) ’ 'I . Later)
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' < SRR : | 7.5YRS/6 | meti SYRS/S Ak
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in Leomy & Ponton (1966). with the follow ' . E ol
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: nditions the soil formed on-
any parent rock is far removed in nature from it. Wormally different parent
rocks will weather to give different parent materials thereby forming
 different soils, but it should be noted that one parent rock, owing to
differences in the site conditions, may weather to form more than one kind
of parent material, thus glving rise to more than one soil., In the cagse of
the shale-derived soile under discussion, it is suggested that demonstrable
differences in the parent material, such as for instance the degree of
wariegation and the consistence (Table 1), are associasted with soil differ-

ences, whereas co-variont differences in the parent rock are not clearly
evident.

One diagnostic featuro of the barent materials formed from the
shales ig the highly mottled or variegated appearance, where a mixture of
two.or fore colours is so complex that it is very difficult to select one
Goninant colour as the matrix, A combination of yellowish red or reddish
Yellow with pale browa or light grey is very common. The varicgation may be
strong where the contrastins colours are very prominent, or weak where the
Gelou?s herge into one another. This material regembles the "mottled" zone
2500isted with laterite formation, and in places grades downwards into
alnost uniformly pale colourcd clay, which may recpresent the "pallid" zone
alzyﬂ;er’ 1915). The te:-ctu?e of the parent matar::.al is normally a silty

;Neurrz olay, and the consistonce ranges from friable to very firm. Tho
ol ;;g;i of two horizons within the parent material is quite common -~ an

$he son free of parent rock, overlying a horizon containing pieces of
- Darent pook, Sometimes the upper horizon is absent. b

2. 04

& Other so0il forming factors et
;_&lw,«a e Parer}t material in the broad sense,. i.e. including parent rack, has
[.eli,;ite °%h given pride of place as a soil forming factor in Malaya, while

2083 t1 ong

» Telief, vegetation and time have been relegated to ‘secondary

Clinate is quite unifornm except for -varia.fions in seasonal rainfall

Satug op the L Malaya. The natural vegetation tends to reflect the nutrient

O¥eD v ' soils, with poorer stands occurring on soils of comparatively
Wirient status, |

aent Toﬁ}i far as the time factor is concerned, the geological age of the
0 Serieg does not seom to huve any influence on the soil at all, as the
8 Rather 18 found to ocour on shales of Carboniferous as well as Triassic
Mikeq 4o 40 1% is the pedological age that is important and this is closely
Etep"é'raph‘y . geomorphology of the site, since little of the earth's
Eé‘?hornbury 8 older than Tertiary and most of it no older than Pleistocene
Eﬁhe Soi1, ;h_954 jnd Nikiforoff, 1949). Wikiforoff (1949) considered that 2
“’ S0 3 oxist at present, with so-called "permanent characteristics =
angey ﬁhe'd et of conditions, and that if anyone of these oconditions
& ° Seomo rﬁ are eorrosponding changes in the characteristics of the soi.
g GI'DBE Wlogical features are & funetion of erosion, we have to conai
Ugh tng o 0° @ factor of soil profile development (Milne, 1936).
Vor;?ll? dnder disoussion tend to ooccur within certain terrain
Cting th:a “PPing does occur. With these sedentary soils, any oha.nge;s-_-_'.:- ;
Loty Ofml’ﬂ(}\ra]_ of part or whole of the A horizon, will start afresh 2., °
1zon Wit ?he soil forming factors. This results in the Binking,q;‘? the
deepon subsoquent encroachment into the B horizon and the sinking of
2y goqpn 0 the C horizon, The main result of the evolution of such
15 is that the A horizon of the prese ay no
o ront of

ith textural,
horizon clay-




LAl <407 -

Genesig of the soils

: Because Durian Series has morphological features which in many
TeBpects secu intermediate betwoon several of the other serics and because
it is of widespread ocourrence, it is regarded for convenionce as the cents
concept and the later-relationship of the shale soils described previously
is discussed under throe hozdings as Follows:

; -"(&) The Malacca ~ Tavy - Durian - Batu Anam sequence

2 The disoussion of this sequence is centred mainly on the genesisd
laterite on one hand, and nornal ercsion as a factor of soil formation on
~the other.

|
3 . Durian and Batu Ansn solls commonly have a band of laterite nodule
(in some cases laterizod shale fragmonts) less than six inches thiclk ocourm
frequently in, or 2t the base of the B horizon and usually mixed with a sf
linq of cngular quartz. The laterite in the Tavy is nodular, less than

feet thick, and weakly cemented and compacted. The laterite in the upper p
is generally more rounded and finer in size than that lower down. lMalacca

has more .than three feot of laterite which may be nodular, though comnonly
massive with big boulders littering the surface. Generally the upper porti

of the latgrite ternds to be nodular more rounded and finer in size, while
lower portion is more m28sive und compacted.

. In the Sungei Tekal and Bee Yong Estates ncar Kerdau, north-west
Temarloh, the Malacoa series ocours on rolling to hilly terrain aad ocoupi
higher levels and upper slopes while Durian soils tend to occur on th: 1lowe

levels and lower slopes. Butu Anau series is found on flatter torrain furt
west and south of the areu

Vagner (persd comn, ) has observed som
: sener§l}y rolling, to hilly and 8teep terrain ia the Jerantut area and if
he vicinity of Kuala Lipis. Both ar

y A €28 aro moderately dissected peneplains
:t::iMaiaccw B°}ls °n the tops und upper slopes; und Durian soils on the
ianﬂa§g0§;134t3 Anan s0ils tend to ocour on elevations lower than the
g acca in ?he Jeruntut area, but they have not yet been obsermﬁ
i onah?iﬁ;streSl?n' Dunanski (pers. comn, ) has also found Malacoa 9
A ermr & o $ g ar- Py -
Surrouwiding apes. *in at higher elevations than the generally flatter

¢ Malacca soils on the topSOf

. : oW undergoinge 4, with the Durd
and Batu A soils de o & Gegradation, with the Tavy,
of the dissection, Suozeiggigﬂoon - WA, Jurfaces et & Fesui

_ T "dead" laterit a .
Many parts of the world (Sivarijasingham et al.elgég Beego§eported g

Late
amounts and P:i:znislgﬁgsent in uoey Sedentary soils in various forms and
ubicuity that "latorit fpp' rid —.20) has concluded fron, observing its
& variety of topogrs hi e rias present taking place in Mai;ya undé®
is the .hsence ofgz